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PREFACE. 



Tj^OR years the writer has had forced upon him in many different 
ways, and under many different circumstanoes, the faot tbafc:iu> 
publication has ever been made giving in a concise and precise focidtl 
the output of the various mines and smelters of the state of Kansa^^ 
For many years hundreds of inquiries have been received from outside 
the state asking for printed matter relating to the mineral resources 
of Kansas. Similar letters of inquiry have been sent the writer by 
the Governor, the Secretary of State, and other state officials at Topeka, 
each one of whom was obliged to say in his explanatory letter: '* I 
know of no such published documents ; can you assist us?" 

However, the inquiries from outside the state have been few in 
coiaparison with those from within. It would probably not be over- 
stating tlie matter to say that we have few citizens in our whole 
state who are well informed on the mineral resources which we pos- 
sess. Many have a vague idea that, somewhere in the southeast part 
of the state, lead ores and zinc ores are mined and smelted, and have 
expressed great surprise that, for a period of years, not a single lead 
smelter was in operation within our borders. Others have thought 
that our lead ores were shipped to the coal fields in the vicinity of 
Pittsburg and Weir City, on account of the cheapness of fuel in that 
vicinity; not knowing, first, that coal is seldom used in smelting lead 
ores, and second, that the amount of fuel used in such operations is 
so small that it is of comparatively little importance. Still others, 
with whom the writer has talked, have known of the extensive zinc 
smelting plants near our great coal mines, and have stoutly insisted 
that, of course, our zinc mining and zinc smelting industries are car- 
ried on in the same localities. A similar lack of exact information 
regarding other mining operations is constantly met with by our own 
citizens and by those outside our state. 

Our state board of agriculture issues biennially a large volume, 
and lesser reports quarterly, which publish to the world the natural 
resources of Kansas in agriculture, stock-raising, and dairying. Our 
importance in those lines is thereby known and recognized all over 
the civilized world. This is in strong contrast with our reputation in 
mining and metallurgical operations. Few people realize that in zinc 
smelting we are second only to one other state; that in coal mining 
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we compare favorably, ^ith the states in the great Mississippi valley 
ooal fields; that <^rlead and zinc mines, although confined to but a 
few square mii^^i area, produce annually almost as much as the 
whole of 80i;itl)western Missouri, which is generally recognized as a 
great ieadj&ijd^inc mining locality; that our fields of natural gas and 
petroleuii^.^ attracting the attention of operators from all over the 
Eastj and 'that many large manufacturing establishments are now 
see)Ling. locations within our state, attracted by the rich oil wells and 
ntniO^drous gas flows from many different places in the southeast part 
:<}£*the state; that our gypsum cement plasters are now shipped to all 
.• , ^rts of the United States and are recognized as being equal in qual- 
ity with those made anywhere in the world, commanding even a higher 
price than those from any other locality; and that our salt miftes are 
sufficiently productive to supply nearly one-half the territory of the 
United States and to reduce the price of salt to the consumer to less 
than half what it was before the mines were opened. 

It is with a hope of assisting to place these matters honestly and 
fairly before the world that the following annual report is issued. 

In order to assist in determining the desirability of inaugurating 
an annual state report of this character, to be issued as a bulletin of 
the University Geological Survey of Kansas, the writer sent letters to 
a large number of the leading citizens of Kansas, representative men 
of varied occupations and interests, asking an honest opinion as to the 
advisability of issuing such a report. Without a single exception, 
every reply received urged that the work be undertaken. 

Such an annual bulletin will, therefore, be made a feature of our 
University Geological Survey, with the expectation that it be contin- 
ued for a number of years. A work of this kind can only be pro- 
duced by the combined cooperation of all parties interested in the 
production of mineral wealth. The law requires the coal mine opera- 
tors to make reports to our State Inspector of Goal Mines, but there is 
no law requiring other mine operators and smelter operators to make 
any report whatever to any one. It is exceedingly gratifying to the 
writer to be able to say that in most cases his inquiries have been re- 
sponded to with a promptness and willingness which imply continued 
interest in the matter, and which bespeak a similar cooperation for 
future years. To all such parties, and to others who have assisted in 
this work, the writer wishes to express his sincere thanks. 

ERASMUS HA WORTH. 

Uniteksitt of K ana as, 

Lawrence, April 15, 189S. 
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TT is interesting to know the relative importance of America's great 
industries. Our industrial activities may, in a general way, be 
divided into three great classe&c The production of raw materials, the 
manufacturing of raw materials into commodities, and the disposition 
of such commodities. These three great divisions may be named re- 
spectively, the department of production, the department of manu- 
facturing, and the department of commerce. 

It is with the former only that we are concerned at present. This 
may also be divided into three great divisions: The mineral industry, 
or mines and mining; the vegetable industry, or agriculture and hor- 
ticulture proper; and the animal industry, or the production of meats 
and dairy and poultry products. Let us compare these three divisions 
of production, to determine the relative extent and importance of each. 

Statistics are difficult matters to handle. It is a common saying 
that one can prove anything by statistics. Usually the great difficulty 
in understanding them lies in a lack of proper modes of comparison. 
Unlike matters should not be compared. Tet in many cases compari- 
sons which are made and published to the world and used by every 
one are sources of great error on account of comparing unlike values. 

Unfortunately our government officials and others, whose duty it 
might be made to gather statistics along these several lines, rarely do 
their work as might be desired. For example, the mining statistics 
show the actual production of materials for a year, entirely independ- 
ent of the value of mining property and of mining, milling, and smelt- 
ing plants. Our agricultural statistics likewise show the actual 
production for a year from the soil, entirely independent of the value 
of real estate and fixtures. But the same class of statistics gatherers 
in dealing with live stock pursue a different course. Our United 
States Department of Agriculture issues annually an estimate, not of 
the number of animals slaughtered for meats during the year, but of 
the number of animals on the farms at a given date for each year, in- 
troducing a factor which cannot be compared directly with the total 
annual production in other lines. The farmer who raises beef cattle, 
mutton sheep, and porkers has for his ultimate object the production 
of meats; and the dairyman who raises milch cows has for his ulti- 
mate object the production of milk, or of butter, or of cheese. The 
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number of animals which the meat prodacer may chance to have on 
hand January 1st is but little indication of the pounds of meat he has 
sold during the past year; nor is the number of cows the dairyman has 
on his farm January 1st an indication of the pounds of butter, or of 
milk, or of cheese he has produced in the past year. The stock cattle 
and dairy cattle correspond to the plant of the manufacturer, to the 
mines and mining machinery of the mine owner, and to the lands and 
the fixtures of the agriculturist. To make a comparison, therefore, of 
the mining products of America with the total production of agri- 
cultural products, or of dairy products, or of meat products, we should 
have statistics showing the total amount produced for each year, 
rather than the total number of animals at any particular date. 

Our mining statistics are gathered w^th a high degree of accuracy 
by our United States Geological Survey, and by different private or- 
ganizations, particularly the Engineering and Mining Journal Com- 
pany, of New York, so that statistics on mining can be relied upon 
as possessing as high a degree of accuracy, perhaps, as any statistics 
of like nature gathered in America. Our dairy products likewise are 
estimated with a fair degree of accuracy, due largely to the highly 
perfected dairy organizations and the general interest in dairy matters 
resulting therefrom. But the meat products of America have little 
attention paid to them. Our United States Agricultural Department 
makes no attempt to estimate these products, and but few of the sev- 
eral state organizations give much attention to this subject. Fortu- 
nately our federal laws provide for governmental inspectors at all of 
the principal centers where live stock are slaughtered. These in- 
spectors keep accurate records of the number of animals slaughtered 
at such points, so that we have reliable figures from these great cen- 
ters; but nothing more than a mere approximation is available for 
estimating the number of animab slaughtered in the hundreds of 
lesser establishments, and by the farmers for private use all over 
America. ^ 

Another element of unfairness in comparing these three great lines 
of production lies in the fact that the animal ready for slaughter is to 
a great extent a manufactured product. If we add the value of the 
meat production to the value of the agricultural products we have a 
sum which in reality is too large unless a similar process were fol- 
lowed in estimating the mining products. For example, the farmer 
raises 1000 bushels of com, which is estimated at twenty-five cents a 
bushel, giving $250. He feeds this to steers and hogs, producing 
thereby meat having a value of $500, giving a total of $750, while in 
reality he receives only $500 for his labor. 

This calculation corresponds to an estimate of $750 for $250 worth 
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of Minnesota iron ore which is shipped to the smelter and changed 
into pig iron of a valae of $500. Those gathering mineral statistics 
usually do not make their computations in this way. The reports of 
our United States Geological Survey, for example, use the total value 
of the pig iron in making their summaries, and not the value of the 
ores plus the value of the pig iron. Whether this is the better mode 
of procedure depends entirely upon the purpose for which the statis- 
tics are gathered. In order to compare the mining products with 
the agricultural products and the meat products such an error should 
be corrected, but at present it is impossible to do it. In the tables 
which follow both kinds of calculations have been made. 

Again, in making estimates of the live stock it is difficult to know 
at all times what line of procedure to follow. Horses and mules have 
certain values. They are produced at certain costs. Their ultimate 
value depends upon the labor they perform, a matter which cannot 
be estimated. It is manifestly unfair to count the number of such 
animals in existence on January 1st of any year with a value of $50 
per head, or whatever it may be, and use that for the annual produc- 
tion in comparison with the annual meat production or other similar 
matters. It requires from three to six years to produce a horse, and 
the product will give service of value for an indefinite number of 
years. It might, therefore, be proper to find the total value of horses 
and mules at a given date and divide that by a number representing 
the average life of such animals. If for every milUon of horses in 
existence the average life is six years, it would require the production 
of one-sixth of a million to maintain the number. Such a basis of 
estimation is used in the following tables. 

Likewise, in estimating the dairy products for these comparisons, 
the calves dropped, and the yearlings, and the two-year olds too young 
for dairy purposes should not be considered, because they are non- 
prodactive until the period of lactation is reached. All animals which 
are worthless for dairy purposes are sent to the shambles, and are there- 
fore counted as meat producers. 

For the purpose of obtaining a somewhat clear conception of the 
relative importance of the various lines of production of raw materials 
as above outlined, the tables printed on pages 10 and 11 have been 
prepared. 
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TABIDS I. 

SHOWING MINING PBODtTCTION IN THE UNITED STATES DURING 1897. 
Estimated by the "Eo^inearixiff and Mining JoamaL" 



Non-metallic 


$604,009,934 
257,451,172 


Metallic 


Total 


$762,061,106 


• 



TABI.B H. 

SHOWING AGRICULTURAL PRODUCTS IN THE UNITED STATES DURING 1897. 
From United States Department of Agricoltare (except cotton). 



Com 


$501,072,952 

428,547,121 

147,974,719 

12,239,647 

25,142,139 

401.390,728 

89,643,059 

193,989,635 


Wheat 


Oats 


Rye 


Barley 


Hay 


tr * 

Potatoes 


Cotton (estimated) 


Total 


$1,800,000,000 





TABLB III. 

SHOWING MEAT PRODUCTION IN THE UNITED STATES DURING 188T. 



Item. 



(Beeves 
Hogs 
Sheep 
Calves.^ 

Estimated slaagbter at small towns and 
for rural consumption 



Total 



Nnmber 

animals 

slaughtered. 



8,254,000 

25,550,000 

8,030.000 

445,000 



Price 
per head. 



$46 00 

9 00 

4 00 

10 00- 



Talne. 



$379,684,000 

229,950,000 

32.120,000 

4,450,000 

103,796,000 



$750,000,000 



TABLE IT. 

SHOWING DAIRY PRODUCTION IN THE UNITED STATES DURING 188T. 

Based npon the census of 1895. 



Item. 


Number. 


Production. 


Value 
of product. 


Cows milked for butter 

Cows milked for cheese 

Cows milked for milk 


11,000,000 
1,000.000 
5,000,000 


1,400,000,000 lbs. 
300,000,000 lbs. 
1,800,000,000 gals. 


$280,000,000 

24,000,000 

162,000,000 

34,000,000 


Estimated increase since 1895, 
Total 






$500,000,000 
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TABI.B T. 

SHOWING SUMMARY OF ABOVE. WITH ADDITION OP POULTRY, WOOL, AND 
HORSES AND MULES, WITH PER CENT. OP EACH. 



Item. 



MiniDg product 

Agricoltore 

f Meat product 

Dairy product . . . . 

Poultry product . . 

Horses and mules. 

^ Wool clip 



Animal 
products. 



Total 



Value. 



1760,000,000 

1,800,000,000 

750,000,000 

600,000,000 

350,000,000 

90,000,000 

62,000,000 



tlt312,000,000 



Per cent. 
of whole Eirodaet. 



17.62 

41.74 

17.40 

11.59 

8.12 

2.09 

1.44 



100.00 



17.62 
41.74 



^ 40.64 



100.00 



What proportion of this four billion dollars did Kansas produce; 
what proportion of the several different items included within it; 
and, finally, what are the relative proportions of the various items 
going to constitute the total production of Kansas for 1897 are in- 
teresting questions. To answer them the following summaries are 
presented, gathered from more detailed tables presented later in this 
report. 

TABI^lB YI. 

SUMMARY OF THB VARIOUS KANSAS PRODUCTS. 

Showing valae of each, per cent, of eorreepondinff United States prodact, and i>er cent, of total 

Kansas prodaot. 



Product. 



Mining and smelting 

(Mining) 

Agriculture 

' Meats 

Dairy products 

Poultry products 

Horses and mules. . . . 

Wool clip 



^1 






Total animal value, 



Totals. 



Valde 
of product. 



$26,990,5i4 

(9,157,792) 

89,351,.S36 

37,781,678 

5,259,752 

3,850,997 

4,390,127 

91,495 



$51,374,049 



$167,715,831 



Percent. 

of correspondinff 

U. S. product. 



(1.204) 



5.037 
1.052 
1.100 
4.878 
.148 



3.551 



4.963 



2.932 



3.8199 



Per cent. 

of total 

Kansas product. 



(5.47) 

'22.'53" 

3.14 

2.30 

2.62 

.05 



16.09 
53.27 

1^30.64 



100.00 



It will be seen from table vi that the total production of Kansas 
daring 1897 reached nearly 168 million dollars, a fraction over three 
per cent, of the total production of the United States. Of these 168 
millions', the mining and smelting interests amounted to nearly 
twenty-seven millions, or sixteen and a fraction per cent.; the agri- 
cultural products to a little over eighty-nine millions, or fifty-three 
and a fraction per cent.; and the animal products to fifty-one millions, 
or a little more than thirty per cent. 
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By a comparison of tables y and vi, it is found that our mining 
products — $9,157,792 — compared with the total of the Kansas prod- 
ucts, are relatively below the mining products of the United States. 
But if we use the total value of our mining and smelting products, it 
raises the proportion almost to that of the United States, and higher 
than the total Kansas products are compared with the total United 
States production. Further, it will be seen that the Kansas agricul- 
tural products form a larger per cent, of the total Kansas products 
than the United States agricultural products do of the total national 
production, the former being 53.27 per cent, and the latter 41.74 per 
cent. But the animal products of Kansas constitute only 30.64 per 
cent, of the total Kansas production, while the animal products of the 
United States constitute 40.64 per cent, of the total production of the 
United States. It will be seen, therefore, by comparing the various 
products of Kansas with those of the United States, that our mining 
interests have about the same relative importance which our live-stock 
interests have. 

The difficulty in obtaining a proper basis of comparison, before al- 
luded to, is well illustrated in the mining statistics. Our lead ore and 
zine ore mines of Galena during 1897 produced ore which had a mar- 
ketable value at the mines of $2,255,133. This amount of money was 
obtained by the citizens of Galena and vicinity. Yet to compare the 
output of our mines with those of mines in other parts of the world, 
as comparisons are generally made, we should have a statement, not of 
the amount and value of the ore, but of the amount and value of the 
metals obtainable from the ores. The only possible way of arriving 
at such values is by calculation. Our zinc ores are shipped from Ga- 
lena to at least three different states for smelting, and our lead ores 
are smelted in at least two different states. It is impossible to follow 
these ores to the various smelters, because they are thrown upon the 
general market at Galena. 

For our purpose, therefore, the amount of metallic zinc obtainable 
from the Kansas zinc ores was calculated on the basis of the ores av- 
eraging a production of fifty -seven per cent., sixty-seven per cent, be- 
ing the theoretically pure. Some «of the ores as marketed would 
produce more than this, while the lower grades doubtless would not 
produce as much. To obtain an estimate of the metallic lead from the 
lead ore, twenty per cent, was added to the value of the ore. Lead ore 
is much more easily smelted than zinc ore, and the increase in value 
by the smelting operation is correspondingly less. 

It may be thought that the smelter at Argentine, dealing so largely 
with ores from outside the state, should not be considered in a com- 
parison of our various Kansas products with each other. It will be 
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difficult, however, for any one to show why a great smelting establish- 
ment of thiB kind does not do as much to increase the value of the 
crude ores or bullion shipped into the state and refined and marketed 
as a finished product, as our Kansas feed yard does to increase the 
value of a steer brought into the state from the range and fed Kansas 
grain for from thirty to ninety days. The market value of the fin- 
ished product of the ^tter is included in the total animal products of 
Kansas in the above tables, so that it is entirely proper to consider 
likewise the finished products of the Argentine smelter. 

The zinc smelters are much more important to Kansas in propor- 
tion to the value of their output. Zinc smelting is so difficult a task, 
so much capital must be invested, and so much labor employed, that it 
becomes an industry equal in importance to the mining of the zinc 
ore. The value of the zinc ore is usually more than doubled by the 
smelting processes. 

Table vn is a summary of the total Kansas mining and metallurgical 
products for 1897, and also for the entire period since mining opera- 
tions began. 

TABI.£ YII. 

SHOWING VALUE OF EACH OF THE MINERAL PBODUCTS OF KANSAS FOR 1897, 

AND SINCE INDUSTRY BEGAN. 



Name of mineral piodaot. 


Valoes for 
1897. 


Totals by dWi- 
sions, 1887. 


Grand total of 
production. 


RON-MKTALLIC PBODUCTS. 
Coal 


^,931,707 00 

417,626 94 

265,320 27 

252,811 00 

173,000 00 

23,180 00 

155,500 00 

54,000 00 

64,000 00 

66,000 00 

45,000 00 


15,447,145 21 
3,710.647 17 


$51,335,808 00 

4,289,200 94 

1,430,304 00 

1,680,407 00 

2,907,226 00 

650,972 00 

6a3,418 00 

182,504 93 

600,666 00 

1,250,000 00 

350,000 00 

[ 35,000,000 00 
26,028,596 12 


Salt 


Clay soods. 


Qtdsuib 


Limestone 


SandstoDe 


Natural eras 


Petroleum 


Hydraulic cement 


Lime (estimated ) 


Sand (estimated ) 


KETALLIC PBODUCTS. 

Zinc ore, yielding metAllic 
zinc 


$2,795,6a3 28 
914,963 89 


Lead ore, yielding metallic 
lead 


SKBLTIlf O PBODUCTS. 

Zinc smelting 


$2,755,703 20 
15,077.048 34 


$9,157,792 38 
17,832,751 54 


Argentine smelter output. . 
Total 






$26,990,543 92 


*$126,309,102 99 







^Exclasive of totals from Argentine refinery. 



I —GOLD AND SILVER. 



T^E have no mines in our state producing either gold or silver. 
Kansas, in common with other parts of America, has had 
various reports regarding the discovery of each of these metals. Such 
reports have reached this Survey from many different parts of the 
state, and, in fact, they were circulated long before the Geological 
Survey was organized. More than twenty years ago the scientific 
departments of the University were frequently called upon to pass 
judgment upon so-called gold finds, or silver finds. 

The writer well remembers one instance when a party who had 
spent fourteen years in the gold and silver mining districts of Cali- 
fornia, Colorado, and the West came upon a granite boulder about 
fifteen feet below the surface while digging a well which was being 
sunk through the glacial drift material along the south bank of the 
Kansas river. This boulder had numerous specks of a golden-yellow 
mica within it which was mistaken by the " practical " gold miner for 
pure gold. He had learned that gold was not soluble in " aqua fortis '' 
and upon 'observing that the mica likewise was not soluble in nitric 
acid he was sure it was gold. 

Similarly, discoveries are made almost every year in the northeast- 
em part of Kansas, the territory covered by the glacial drift materials. 
During the last three years in particular our University has been 
brought in contact with many such instances wherein honest citizens 
of our state have thought that gold existed in paying quantities on 
their farms, the mistake being due to a misapprehension of the na- 
ture of this same deceptive golden-yellow mica. Could the individ- 
ual finding such deposits have forethought enough to test the mica 
scales with the point of a knife blade he would soon see for himself that 
they were not gold. Instead of being tough and malleable, as gold 
sand is, they are more or less brittle, and are easily subdivided into thin 
scales or plates which can readily be distinguished from gold by a 
novice. 

Occasionally some one has insisted upon having such materials as- 
sayed, and not infrequently the result is the granitic boulders are 
found to contain a mere trace of gold or silver. Occasionally, also, 
samples from other parts of the state are sent in with instructions to 
have them assayed, some of which are entirely void of either gold or 

(14) 
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silver, but occasionally some show a trace of one or the other of the 
metala. In one instance a rock was sent from Bussell county, which, 
upon a careful assay, yielded about thirty-five cents to the ton, prin- 
cipally of silver, with the merest trace of gold. Likewise a piece of 
flint rock from somewhere in the Flint Hills region showed a trace of 
silver, according to a verbal report made the writer by Professor Bailey 
of the chemical department of this University. A specimen of pyrite 
sent in from Ness county showed a mere trace of gold, too small to be 
estimated, even though ten times the usual quantity was taken for the 
assay. 

These results are similar to results obtained from all over the world 
wherever masses of the- country rock are carefully assayed. Gold and 
silver have such a wide-spread occurrence in mere traces, that it is 
commonly said: "If one were to carefully examine a handful of mud 
from the mouth of the Mississippi river he would find it contains a 
trace of gold and silver." 

So far as this department knows, no conditions obtain anywhere in 
Kansas which would warrant a hope that any of the precious metals 
can be found in paying quantities. For the last five years, particu- 
larly, great effort has been made to examine with ccure all reported dis- 
coverieB of gold or silver, and, as far as is known, typical samples 
from every locality where such finds have been reported have been 
carefolly and systematically examined, with results as above stated. 

Gold and Silver Smelting and Refining. 

About twenty years ago a gold and silver refining plant was estab- 
lished at Argentine for the purpose of refining gold and silver bullion 
shipped in from other smelters, and for such other work as they 
might find profitable. The authorized capital of the company is 
three million five hundred thousand dollars, with a paid-up capital 
of three million dollars. At present the incorporated name of the 
company is " Consolidated Kansas City Smelting and Befining Com- 
pany,*' and their business, " refiners of gold, silver, copper, and lead." 
They operate a smelter at El Paso and one at Leadville, from which 
they send the gross bullion to Argentine for refinement. Commer- 
cial conditions of the industry are such that this can well be done. 
Not only the gold and silver bullion must be shipped east from El 
Paso and Leadville, but also the lead as well, which constitutes the 
main part of the bullion. This bullion can be freighted east cheaper 
than the refined gold and silver could be sent the same distance by 
express, so that by shipping the bullion the shipment of the lead 
costs nothing. 

In connection with the refining of gold and silver, other metal- 
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lurgical prooesses are engaged in, suoh as lead smelting, and the 
manufacture of commeroial preparations obtained as by-products, 
partly from the copper and zinc of the ores. The business of the 
comx)any has greatly increased from time to time, until at present 
it is the largest refining plant in the world. In 1896 they did 
about seventeen million dollars of business, and in 1897 their busi- 
ness was nearly as great. They now manufacture both blue vitriol 
and white vitriol. Instead of selling the refined copper in the metal- 
lic state they manufacture it entirely into blue vitriol, of which they 
made over a million and a half pounds in 1897. The refined and the 
smelted lead was only x>&rtially sold in the metallic state, but was 
largely changed in litharge and sold at an increased price. The com- 
pany has in contemplation an enlargement of its blue vitriol plant so 
as to meet the growing demand for a larger output of this commodity. 
Already they have made profitable shipments to Europe, and find 
practically that the markets of the world are open to them. 

The following table gives their gross production for the years 1896 
and 1897: 

TABI.B Till. 

SHOWINQ THE OUTPUT OF THE ARGENTINE SMELTING AND REFINING COMPANY 

FOR 1896 AND 1897. 

Gold and silver are ezpreaaed in fine ounces ; copper, blue Titriol and litharge in pounds ; and 

lead in tons. Fractions omitted. 



Product. 


1S06. 


1897. 


Amount. 


Coinage 
value. 


Commer- 

cial 

value. 


Amount. 


Coinage 

value. 


Ck)mmer- 

cial 

value. 


Gold oz. 

Silver oz. 

Copper lbs. 

Blue vitriol lbs. 

Litharge lbs. 

Lead tons 

Total values .... 


198,348 

15,099,748 

4,438,700 


$4,100,219 
19,522.464 


$4,099,856 
9,814.836 

443,000 

• 


232,417 
11,757,540 


$4,804,605 
12,680,601 


$1,801,079 
7,028.120 




1.167.521 

2,881,124 

45,806 




37.944 

112,353 

3,086,550 










41,206 




2,266,000 












$16,623,691 






$15,an,048 
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II.— LEAD AND ZING. 



nPHE only locality in the state which has ever produced lead or 

zino ores in paying quantities is the extreme southeast part of 

Cherokee county. Here the ores of each of these metab exist in 

phenomenal richness. 

HistoricaL 

It was in April, 1876, that the first discovery of lead ore was made 
in the county. For years similar mines had been in operation at 
Joplin and Granby and adjacent points in Missouri. In general 
character the surface rocks in this part of Kansas were known to be 
the same as those which produced the ores in Missouri. Different 
parties had prospected here and there up and down the little creek 
called Short creek, but nothing of value had been found. In April, 
1876, while digging a hole, ostensibly for a well, on the farm belong- 
ing then to a Mr. Harper, a well digger was fortunate enough to come 
upon a mass of the purest lead sulphide (galena). No sooner was the 
fact noised abroad than different companies applied to Mr. Harper for 
the purchase of his farm, offering what seemed to be fabulous prices. 
Finally a company, composed principally of gentlemen from Baxter 
Springs, procured the land and immediately began prospecting for 
ore. Mining lots and town lots were surveyed, mining leases let, 
and temporary buildings erected, forming the new town which was 
rapidly springing into existence, and which was known as Bonanza, a 
n£Lme still borne by that particular locality. 

Mining operations, however, were prosecuted slowly during the 
summer, largely from the fact that but few rich deposits of ore were 
found. The rapid growth of the village during the first few months 
gradually became checked, and twelve months from the time of the dis- 
covery there were perhaps fewer people living there than at the end 
of the first sixty days after the discovery was made known. 

In the spring of 1877 the same prospector while digging in Short 
creek valley about a mile above Bonanza came upon a large body of 
pure lead ore which produced hundreds of dollars' worth of the ore. 
Again the excitement was renewed. Land was purchased ; mining 
lots surveyed and leased ; town lots bought and sold ; and the narrow 
valley of Short creek soon changed from the quiet corn field of a 
farmer into the busy scene of activity and turmoil known only to few 
—2 (17) 
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mining towns of the world. Almost every shaft that was sunk found 
large quantities of lead ore near the surface. Two rival town com- 
panies came upon the scene, one of which got control of a considera- 
ble part of the land on the south side of the creek, and named the 
town Galena, the other of which controlled the greater part of the ex- 
ceedingly productive valley and the upland to the north. This com- 
pany named its town site Empire City. Th^ story of the remarkable 
development of this area has been told in many newspapers from 
that time. It now sounds almost like a fairy tale ; yet the same men 
who took part in the development of the mines and the establishment 
of municipal government in this little Short creek valley in 1877 still 
are living on the ground they then purchased, many of whom have 
become prosperous beyond the limits of reasonable hope in those 
early days. It is estimated that within three months from the discov- 
ery of ore in this second locality not less than twelve or fifteen thou- 
sand people had camped upon the grounds. 

The first mining operations were crude in method and detail. The 
lead ore was found near the surface, so that but little hindrance was 
met with by water in the shafts. Chaos reigned supreme in local 
government. No one attempted to keep accurate account of the out- 
put of the mines, so that it will always be a matter of conjecture re- 
garding the first few months', or even few years* operations. This 
chaotic tendency was increased by the mutual jealousy of the two town 
companies and the discord which resulted. 

It was only a short time, however, until matters assumed a much 
more quiet and substantial form. Begular mining companies were or- 
ganized ; each controlled the properties belonging to it and conducted 
its operations in a systematic manner. The income from the ores 
brought vast sums of money into this country from the outside. 
Thousands of people were entirely dependent upon the success of the 
mines or upon the wages for a day's labor. The citizens of the adja- 
cent farming communities soon learned that they also were to be 
greatly benefited by the development of the mines, for a strong and 
steady market was supplied for all of their products, and was brought 
almost to their very doors. Of the millions of dollars received -for the 
lead ores and the zinc ores sold from Galena, a large portion has been 
immediately distributed throughout the farming communities near by« 
In this way, beneficial results have reached the whole community. 

In the early period of mining many predicted that the ore deposits 
were superficial in character, and that they would soon become ex- 
hausted. As a result, the whole character of the surroundings bore 
the marks of such an impression. Improvements were all of a tem- 
porary character, something of a makeshift, something that will do 
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for today, with the trust that tomorrow will take care of itself. As 
time passed and more permanent bodies of ore were found such a 
feeling gradually disappeared, and a greater confidence in the perma- 
nency of the business was gained. This has been particularly notice- 
able during the last ten years. Improvements have been substantial 
and extensive. Good business blocks have been erected, permanent 
homes have been built, streets macadamized, and general improve- 
ments made, giving the erstwhile mining camp the appearance of a 
substantial business city. By one who visited the locality during 
1876 or 1877, the present conditions can hardly be realized. Exten- 
sive mining machinery is now in operation throughout the whole ter- 
ritory. Stronger companies are formed for conducting such portions 
of the business as cannot be carried on by the individual miner. 
Smelting establishments are in operation, railroads have long since 
found their way into the mines, and everything in connection with 
the. mining operations, and with the city as a business center and the 
home for an intelligent and cultivated citizenship, is apparent. The 
Galena and the Empire City of today constitute attractive and de- 
sirable locations. 

Character of the Ores. 

The lead ores and the zinc ores are so intimately associated that 
they cannot well be separated in a description of their occurrence. 
Scarcely a shaft has been operated that did not produce ores of both 
metals. Frequently the same shovel of earth will have the- two 
mixed in about equal quantities. Then, often, the same fragment, 
smaller than a man's hand, will be partly composed of one and partly 
of the other. It is a rare occurrence for a mining company to fail to 
produce both lead and zinc ores in paying quantities during one 
week, provided they find ore of any kind. 

Lead Ores. 

Oalena, — ^The prevailing lead ore is the ordinary lead sulphide, 
PbS, or galena, an ore which, when pure, is composed of 86.6 per 
cent, lead and 13.4 per cent, sulphur, with a specific gravity of 7.4 to 
7.6. It is dark steel or bluish black in color, differing in its gen- 
eral appearance from any other ore. It is always crystalline in 
structure, most commonly forming cubes with their solid angles> 
truncated with faces of the octahedron. Such cubes differ greatly ia 
their dimensions. Some of them are almost microscopic in size^ 
while others are from six to eight inches across their faces. The 
largest cubes ever seen by the writer came from a shaft on the Battle- 
field land operated by the Messrs. Carney & Aldrich. The specimen 
in question was shown at the World's Fair in the Kansas exhibit. It 
was almost pure lead ore, some of the cubes of which, by actual meas- 
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nrement, were a little over seyen inohes in length along their longest 
edge. 

Galena always has a very perfect cleavage in three directions at 
right angles to each other. Sometimes, where the ore is found in 
rocks, the external crystalline form may not be apparent, but the 
cleavage is always very perfect, so much so indeed that if the ore be 
broken in any manner whatever it always breaks along the cleavage 
lines, yielding fragments with bright surfaces and bounded by planes 
at right angles to each other. 

PuHty of Oalena. — Q-alena in Kansas is rarely contaminated with 
other materials to any considerable extent. It is one of the peculiari- 
ties of this ore that usually it is exceptionally free from chemical im- 
purities. This is illustrated by the fact that the market quotations 
of the price of ore always give the same price for all lead ore, there 
being no such thing as first grade, second grade, etc. Some consign- 
ments of ore are docked a little in weight on account of the mechanical 
impurities — flint rock, gravel, etc. — that the ore contains, but no lead 
ore buyer has ever made a variation in price on account of impurities 
contained within the ore itself. 

In other parts of the world the galena frequently contains traces 
of silver, arsenic, antimony, and similar impurities. The analyses of 
galena from Kansas have failed to show the presence of any such 
materials in appreciable quantities. It is probably true that no min- 
ing locality in the world produces a purer galena or one more easily 
smelted than the galena from Cherokee county, Kansas. 

Secondary Lead Ores. — Along with the galena occasionally a 
small amount' of another ore of lead is found. In some places in the 
mines, particularly in dry ground, larger or smaller masses are found 
of an ore that the miner calls " dry bone/' which sometimes is a lead 
ore, and sometimes a zinc ore, or which may be a mixture of the two. 
If a lead ore it is probably a lead carbonate, the mineral cerusite; 
but if not this then it is sure to be a lead sulphate, the mineral angle- 
site. These two ores are white in color when pure, and are fairly 
rich in lead. They have been produced by the weathering action 
upon galena. In some way the atmospheric conditions sometimes 
change the galena into a soluble product which may be carried some 
distance by percolating water. If conditions are favorable it will be 
deposited not far away in the form of a white, generally amorphous, 
lead carbonate or lead sulphate. Such deposits frequently are mixed 
with more or less clay and are thereby given a yellow color. 

Commercially such ores in Kansas are of little importance on. ac- 
count of their scarcity, and therefore need not be considered further 
here. 
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Zinc Ores. 

Zinc Blende, or Sphalerite. — The important zino ores of Kansas 
are two in number, with a third one oocasionally found. The most 
abundant, and henoe the most important, is the oommon sulphide, 
zinc blende, or sphalerite, ZnS, which when pure is composed of sixty- 
seven per cent, of metallic zino and thirty-three per cent, sulphur, 
with a specific gravity of 3.9 to 4.1. Unlike lead sulphide, zinc blende 
generally is impure, usually containing a variable amount of iron 
sulphide as an isomorphous mixture with the zinc sulphide, and which 
therefore cannot be separated by a concentration process outside of 
the smelting works. This gives rise to a variety of colors which the 
ore may have. The artificially prepared zinc blende is white, but a 
small trace of an iron compound added changes the white into a 
darker color. The purest zinc blende in nature is never white, but 
sometimes it may be found with so small a proportion of impurity 
that its color is only slightly yellow. From this it passes by imper- 
ceptible gradations through the various shades of amber, resin, and 
steel gray into an almost black mineral. The common name for the 
ore in the southwestern mining locality is "jack," and the vcoious 
colors are designated by such terms as "resin jack," "gray jack," 
** steel jack," " black jack," etc. 

Along with these impurities are others which are mechanically 
mixed with the ore, such as bits of clay, flint rock, and other associated 
materials. As the specific gravity of the zinc blende is less than that 
of the galena, it is correspondingly more difficult to completely sepa- 
rate such impurities from the ore. As a result the market quotations 
always show a variation in the price of zinc ore. Some samples, in 
fact, will sell for nearly double what others bring, a condition which 
is in strong contrast with that already given for the market quota- 
tions of lead ore. 

Other Ores of Zinc. — The other ores of zinc, while not abundant, 
are of more importance than the secondary ores of lead. Zinc sulphide 
or zinc blende is easily rendered soluble by atmospheric changes. 
While dissolved it is readily carried here and there by the ground 
water, and sooner or later becomes again changed into an insoluble 
form and is deposited in various openings, associated with the other 
ore bodies. One never knows, therefore, when sinking a shaft, whether 
he will find the higher grade of ore, zinc blende, or the other less 
profitable ones, but as in this locality the blende is the only ore of 
wide occurrence, the others are rarely encountered. 

The most common of these secondary ores are two in number — the 
zinc carbonate, smithsonite, ZnCOs, and the hydrated zinc silicate, 
calamine, Zn2Si04 + H90. Of these, the latter is much the more 
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abundant, and is frequently found in large quantities in different 
places in Missouri, particularly about Granby; but thus far no con- 
siderable quantities have been found in Kansas. It, like the second- 
ary lead ores, is sometimes called "dry bone" by the miners, but 
more recently the term " silicate " has been applied to it, which is 
frequently abridged by the miner into the shorter word ** silica." 
The commercial value of this silicate of zinc is so little that it would 
hardly pay to operate a mine for it alone. But if one is mining for 
the other ores and finds a body of this it is remunerative to raise it 

and sliip it to market. 

« 

Associated Minerals and Ores. 

Here, as elsewhere, certain other minerals and ores are frequently 
associated with the lead and zinc ores. Of these the nK>st abundant 
is the common ore pyrite, a double sulphide of iron, FeSs, the " mun- 
dic" of the'^miners, the specific gravity of which is 4.95 to 5.1. It is 
found in nearly every shaft in the mining district, but rarely in suffi- 
cient quantities to be objectionably. When mixed with lead ores the 
difference in gravity is sufficiently great to admit a separation of the 
two without any particular difficulty, but when mixed with zinc ores 
the difference in the gravity is so little that a complete 3eparation of 
the two is a difficult task. The presence of pyrite in zinc ore is also 
objectionable on account of its action on the retorts in the smelting 
furnaces. A small quantity of it will therefore reduce the price of 
the ore greatly. 

The other most common impurity is copper pyrite, an ore which 
is exceedingly valuable as a source of copper when occurring in suffi- 
cient quantity, but which is found here in many of the mines cover- 
ing the surface of the zinc and lead ore crystals with the small, 
triangular-faced crystals common to this mineral. Thus far no in- 
stance has been observed where it was sufficiently abundant to war- 
rant an attempt to save the copper. However, it is so frequently 
found that it need not surprise any one should larger quantities of it 
be located. 

The most abundant mineral associated with lead and zinc ores is 
oalcite, OaOOa, the carbonate of calcium, often called calc spar, the 
" tiff " of the miners. This mineral is simply crystallized limestone, 
and is found in cavities of limestone all over the world, having been 
produced directly from limestone. In many places it forms beautiful 
crystals, some of which are from one to two feet in length, and from 
BIX to eight inches in diameter. The largest ones thus far observed 
came from the Gracie Clark diggings, about two miles north of En^- 
pire. Elsewhere it has entirely filled the cavities in the rock, be 
they large or small, and is void of external crystalline form, Alwrays, 
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however, the oharacteristio cleavage of the mineral is apparent, giving 
the rhombohedral or diamond-shaped blocks upon breaking. Some-> 
times it is almost perfectly clear and transparent, the '* glass tiff " of 
the miner; elsewhere some staining matter clouds it and gives it a 
particular color — light buff, greenish, bluish, or whatever it happens 
to be. 

Calcite is so frequently associated with lead ore and zinc ore that 
it has generally been looked upon as an indication of the ore wherever 
found People throughout the whole country, when digging for lead 
or zinc ores, like to find quantities of it. In so far as it represents an 
open condition of the ground it may possibly be that it does signify 
the probability of a valuable ore being found. Aside from this, how- 
ever, it is doubtful if there is any relation between the two. 

Barite, or heavy spar, the sulphate of barium, BaSOi, sometimes is 
found associated with both the lead ores and the zinc ores, but never 
in considerable quantity. Fluor spar, calcium fluoride, CaFU, also has 
been found in a few places, but never to any considerable extent. 

Aside from these no minerals of any consequence have thus far 
been observed by the writer as occurring in the lead and zinc mining 
district of southeast Kansas. 

Geography of Lead and Zinc Ores. 

The only locality in the state where lead and zinc ores are mined 
at the present time is in the extreme southeast corner of Cherokee 
county. Here, from an area scarcely equaling four miles square, the 
whole of the lead and zinc ores have been mined that have ever been 
shipped from Kansas. The general character of the country is rugged, 
narrow valleys skirting each little stream, and hills rising on either 
side from 100 to 200 feet above the valley. 

The western limit of the area is approximately marked by Spring 
river, although some mining has been done west of this stream. The 
southern limits of the mines as at present operated may likewise be 
placed at Shoal creek, a tributary of Spring river entering from the 
east. Here also this limit is not an exact one, as some mining has 
been done beyond. The eastern limit is the state line, valuable mines 
existing immediately beyond in Missouri. The northern limit as known 
at present is the Gracie Clark mines, which lie about two miles north 
of the Memphis railroad station. Galena. 

The geographical limits as above given do not really present an 
exact idea of the area from which the ore has been obtained. The 
sixteen square miles, probably, is too large by almost one-half, if 
exact measurements were made. Many confidently expect that the 
productive area will be widened with future development, and for 
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every reason, as far as geologic oonditions are ooncemed, this may be 
expected. 

Lead and Zinc Ores in Other Parts of the State, — ^No ores of lead 
or zinc have ever been mined in marketable quantities anywhere in 
Kansas outside of the G-alena district. About thirty years ago con- 
siderable excitement was raised regarding lead ores in the vicinity of 
Pleasanton. Prospecting was carried on for some time, and many 
people thought valuable deposits of ore existed there. The results 
have failed to justify such hopes, as nothing has been obtained, not 
even enough to send a single consignment to the markets. 

To the west, in the vicinity of Walnut and Erie small amounts of 
zinc ore have been obtained. Only a few years ago many sensational 
rumors were afloat regarding the discovery of great ore beds near 
Erie. The writer visited this locality and conversed with a few people 
who had been interested in the prospecting enterprises, but at that 
time was unable to meet the superintendent of the company. He was 
shown a number of samples of ore which were genuine zinc blende, 
all of which were reported to have been obtained from that immediate 
locality. During the latter part of 1897 a student of the University 
brought samples of limestone from near Walnut which contained 
crystals of zinc blende, some of them being nearly an inch in diameter. 
Professor Bailey is authority for the statement that small quantities 
of zinc blende have been found in the rocks near Lawrence. It is 
common knowledge that small quantities of zinc blende are frequently 
found in the coal-mining areas of both Kansas and Missouri. 

These facts show conclusively that the zinc ores particularly, and 
the lead ores to a lesser degree, exist in small quantities in many lo- 
calities outside of the Galena area. No one has ever succeeded, how- 
ever, in finding more than mere traces of the ore, and no one would 
be justified in making a prediction regarding the possibilities of a 
larger output. The general geologic conditions of these areas dis- 
courage the hope of profitable mining in any of them. 

In the west-central part of the state, occupying a zone stretching 
across from western Jewell county to the Arkansas river, in Finney 
and Kearny counties, a resinous colored calcite exists in peculiarly 
formed masses commonly called ^'septaria." Such masses are fre- 
quently found immediately at the surface of the ground, the soft 
shales surrounding them having been worn away. Not infrequently 
a level area of from 40 acres to 160 acres in extent has such rounded 
masses of calcite exposed on the surface, giving a general appearance 
of hay shocks in the distance. Ever since the country was settled 
people have occasionally been more or less interested in knowing what 
these peculiar formations are. They have frequently been call^ zinc 
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ore, probably on account of their strong similarity in color to some of 
the resin-colored zinc blendes. Every year since the writer has been 
located at the University he has received many samples of this and 
associated material from widely separated localities along the line of 
outcroppings just given with requests to determine whether or not 
the samples are zinc ore. The associated materials which have been 
sent in are variable and numerous in kind. Altogether perhaps 
twenty different samples have been examined, sometimes by the 
writer in person, sometimes by the chemical department of the Uni- 
versity directly. It must be said that in every instance not a trace of 
zinc has been found in the specimens examined, although some of 
them were described by the sender as containing fs high as forty per 
cent, metallic zinc. 

Geology of the Ore-Bearing Formations* 

The lead and zinc ores of southeastern Kansas occur in the Mississip- 
pian or Subcarboniferous limestone formation, which has a wide ex- 
posure in southwest Missouri, northwest Arkansas, and southeast 
Kansas. In Kansas but a small area is covered, one forming approxi- 
mately a triangle in the southeast part of the state, six miles wide at 
the base along the south line and ten miles high along the east. The 
northwestern limit is approximately determined by the position of 
Spring river, but not entirely so, as the same formation is found in 
many different instances, either at the surface or only a few feet be- 
neath for a few miles to the west of Spring river. In Missouri, ac- 
cording to the geological max)s of that state, the Subcarboniferous 
covers thousands of square miles in the southwest ccnuer, and forms 
a narrow strip reaching to the northeast to the limits of the state. 
To the south of Missouri it covers a portion of northeastern Indian 
territory and a large part of northwestern Arkansas. 

Lead and zinc ores have been found in greater or less extent in 
many places in southwestern Missouri, northwestern Arkansas, and 
northeastern Indian territory, but the heaviest ore deposits thus far 
discovered are confined to a small area lying in the vicinity of Carter- 
ville and Joplin in Missouri, and Galena in Kansas. 

This particular geological horizon is different in many respects 
from any other one known in the whole geologic column. It is es- 
sentially a limestone formation, but here and there, in many places 
throughout its vertical and horizontal extent, the limestone is almost 
entirely replaced by flint rock, which forms extensive masses, some- 
times measuring hundreds of feet in thickness. The flint seems to be 
primary in origin, the indications implying that it was formed at the 
same time the limestone was. It is frequently almost pure silica, often 



26 Mineral Resources of Kansas. 

containing bat a mere trace of foreign matter. Its general character 
has been described so often in varions places that details need not 
here be given. It does not exist in equal abundance uniformly 
throughout the Subcarboniferous formations. In some places the 
limestone constitutes the permanent feature of the terrane, while else- 
where the limestone is scarcely visible and the flint is prominent. 

Usually the ore is found entirely within the flint masses ; that is, 
in openings surrounded by the flint beds. There is practically no in- 
stance known of the ore occurring in the limestone, as is so generally 
the case in other lead and zinc mining districts, such as southeastern 
Missouri, northeastern Iowa, and southwestern Wisconsin. The flint 
has been fractured to so great an extent that it would be difficult to 
obtain a cube six inches across which did not have a number of frac* 
tures within it. Associated with the limestone as it is, lfia*ge quantities 
of the limestone may have been dissolved out, leaving the flint to ap- 
pear all the more prominent. In some way, and by some processes, 
myriads of openings, of almost an infinite variety in shape and size, 
have been produced. The rock volume has been greatly contracted, 
either by the dissolving out of the limestone or other rock material, 
or some other process, producing underground open spaces. Here is 
a chamber some feet in extent; there is a seam unaccountably widened 
to six or twelve inches; here is a fracture line one sixteenth to one thirty- 
second o£ an inch in width — cavities of all descriptions and of all 
sizes. Such cavities are more or less filled with the lead ore and the 
zinc ore. No matter how irregular in size, shape, or position, the ore 
has been deposited in them from watery solutions. 

Along with the ore is a variety of silicious material, secondary in 
origin, which also has been deposited from water. At some of the 
mines it constitutes the main mass of material in the dump piles, 
while elsewhere it is present to a much less extent. This material 
has been named jaspylite by Jenny, and is fully described by Wins- 
low in his reports on the lead and zinc ores of Missouri. It is most 
intimately associated with the ores wherever it is found, the two ap- 
parently having been deposited at the same time. 

The depth at which ore is found varies exceedingly. In some places 
it is observed at or near the surface; elsewhere a shaft must be carried 
100 feet or more to reach it ; while in many places it would seem 
from the small amount of deep prospecting done that ore exists at a 
much greater depth — from 200 to 250 feet — with no apparent indi- 
cations of the same near the surface. Many instances are now known 
where a territory once prospected to a considerable depth and aban- 
doned as unproductive has since become a great producer by deeper 
mining. The most notable of these, perhaps, is the North Empire 
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territory. Here, in the little Tailey, many diaftB were ennk in the 
early days of mining, from 1877 to 1880. Almost no ore was found. 
After nearly fifteen years of waiting it was discovered that one of the 
richest bodies of ore ever yet reached lay but a few feet beneath the 
bottom of these old shfifts. Daring the past eighteen months per- 
h&pa the North Empire area has produced more ore than has erer 
been taken from an equal area in a similar length of time, unless it 
should be the Short creek valley where lead ore was first discovered. 

There is no regular geological difiPerence between rooks near the 
surface and those at a greater depth. It cannot, therefore, be deter- 
ndned why, in some cases, the ore is so near the surface and elsewhere 
so far below. Occasionally a limestone mass is found before the shaft 
has reached a very great depth, and this must always be passed before 
ore in large quantities can be found. In some places in the North Em- 
pire territory limestone has been drilled through and large ore bod- 
ies found immediately underneath. It seems that in some way the 
depth of the ore may possibly be dependent upon the water level in the 
ground. Where the conditions have been such that the water level 
was far from the surface the ore usually is found likewise at a great 
depth. It will not do to pass judgment on this even by using the 
water levels as we now find them, for in some parts of the country, 
particularly on the land belonging to the South Side Mining Com- 
pany, large bodies of ore lie above the present water level and can be 
taken out without any difficulty from water in the mines. 

Throughout the whole mining region of Galena and Joplin a belief 
has been prevalent among the miners that the ore rarely, if ever, oc- 
curs beneath a body of limestone. It is a common saying even yet 
that if a limestone is reached in sinking a shaft the shaft should be 
abandoned. This is generally true provided the parties do not have 
sufficient capital to carry the shaft a number of feet in limestone, for 
frequently the limestone bed will be from ten to twenty or even more feet 
in thickness, and the expense of sinking a shaft through such a formid- 
able obstacle is greater than many of the prospectors can bear. It has 
been proved in many places during the last year, however, that the 
mere fact of the existence of a bed of limestone at any particular 
place practically argues nothing of the possibility of a large ore bed 
lying underneath. Wherever the flint exists in large bodies, and 
has many openings through which the water can pass, there one 
may expect to find the ores, entirely independent of the character of 
the material which exists twenty-five or fifty feet above. 
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Miningr Methods. 

In the early days of mining the methods were quite rudimentary. 
A drill driven by hand, a few stioks of giant powder, a home-made 
windlass, rope, and a bucket made from one-half of a barrel, consti- 
tuted the main part of the miner's outfit. For washing the ores, in 
the early days of Joplin, a sluice-box, a wooden trough open at each 
end, placed in a stream so that the water could run through it, was 
the main appliance used. When water gave trouble in the shaft the 
same bucket which lifted the rock would likewise lift the water. A 
little pond would be extemporized near the shaft for washing the ore 
in the sluice-boxes. Soon, however, advanced methods were used, 
the windlass gave place to the horse-power hoister, which is still al- 
most universally employed by all prospectors who have mines located 
some distance away from a steam plant. 

The modern mine is equipped with a steam hoister, with a large 
steam pump, and with many other appliances to facilitate the under- 
ground operations similar in many respects to the most improved meth- 
ods of mining for other ores. A large rectangular shaft is sunk until 
a heavy body of ore is reached. The pump is carried downward some 
feet below the lateral tunneling, so that it may drain the chambers 
which are opened. Lateral tunnels are driven in various directions, 
following any particular lead of a find of ore body, so that the largest 
body of ore may be taken out. No particular system is employed in 
making the chambers. The occurrence of the ore is so different from 
the occurrence of coal, for example, that the requirements are exceed- 
ingly varied. The roof in most cases is strong and firm, so that in 
many cases the chamber may be made hundreds of feet in length and 
a hundred feet wide. The ceiling of such a chamber frequently is 
from fifty to seventy-five feet in height, the whole of this space hav- 
ing been occupied by rock called " pay-dirt," so that the whole of the 
mass has been blasted out and hoisted to the surface for the mills. 
The underground conditions in such mining localities are, therefore, 
exceedingly varied. In some places almost the whole surface is un- 
dermined, so that frequently the ceilings will cave, letting the whole sur- 
face fall. Any one visiting these mining localities can form some idea 
of the extent to which the underground excavation has been carried 
by the volume of d6bris now covering the surface. 

The improvements recently made in the underground mining are 
no greater than those in connection with ore-dressing processes. The 
sluice-box of the early days gave way to the " hand jig," and that in 
turn to the steam separators, which are now extensively used in con- 
nection with the steam-power crushers so common throughout the 
whole region. 
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The "band jig" is an apparatus. oonsisting esseatially of a large, 
Tater-tight wooden box, on the inside of which ie anspended a simi- 
lar box with the bottom made of iron rods an inoh or so apart, so that 
the water can freely pass throagh the box. The outer box is filled 
with water and the inner with the ore to be washed. By a simple 
movement of a lerer an up-and-down motion is given to the inner box; 
as the box moves down the water moves through it, lilting the lighter 
part of its contents to the upper surface. After a few minutes' shak- 
ing of the " jig " it is found that the ore has all settled to the bottom 
and the lighter rock is lying on top so that it may readily be shoveled 
out. This "hand jig," in its improved form, even to-day, is a most 
satiBfactory appliance for washing ore at outlying mines. 

The large mines where the ore is abundant are always operated by 
stationary steam-engines, and the ore is crushed and washed by ma- 
chinery driven by the same steam power. The modem appliance, in 
its entirety, consists of a lai^e bnilding covering the shaft ; with a 
targe steam power for operating the bolster, with cages similar to those 
used in coal mines and other well-conducted mines, for operating the 
pump with a capacity of from one-fourth million to one-half million 
gallons of water per day, for running the crusher with a capacity of 
from fifty to a hundred tons of rock every ten hours, and for operating 
steam "jigs" with a capacity auflScent to wash all of the ore crushed. 
Such an outfit costs from $5000 to $15,000, some plants now in Q-alena 
being even more expensive. 

Value of Mining Property. 

It is practically impossible to give a definite idea of mining prop- 
erties in this region. Some pieces of land have produced almost fab- 
ulous amounts, while others have been less productive. There are 
few tracts which have ever been operated in or near the center of the 
mining locality that have not developed into good mining properties. 
It is estimated that the eighty acres of land belonging to the South 
Side Mining and Manufacturing Company has produced ore exceeding 
two million dollars in value. The forty acres known as the " Battle- 
Seld " land is another exceedingly rich piece which has produced 
more than half a million ; likewise, other pieces have been equally 
productive. . 

The mere fact that a certain area has been abandoned shows little 
or nothing with reference to its possibilities. This is well illustrated 
in the N^orth Empire lands. Early in the history of the country, as 
already explained, scores of prospect shafts were sunk to a depth 
which in those days was considered the limit of profitable mining. 
After a lapse of more than fifteen years of idleness, a fortunate pros- 



30 Mineral Resources of Kansas. 

pector began deepening one of these old shafts. He had gone less 
than four feet when he oame upon one of the largest and richest 
bodies of ore ever yet discovered. In a few weeks' time the whole 
North Eoipire valley was alive with prospectors, almost every one of 
whom Foand large bodies of ore at about the same depth. For 1896 
and for 1897, the two years daring which ^mines were worked here, it 
may be stated roaghly that more than half of the total output from 
Q-alena came from this locality. Thm value foi^ these two years 
reached the aggregate of over four million dollars, showing that the 
territory counted as good for nothing for over fifteen years is capable 
of producing over two millions a year by going only a few feet deeper 
than the shafts had been carried. 

Statistics for the Output of Ore from Galena. 

In the early days of mining no statistics whatever were gathered or 
were available; nothing but the merest guess can ever be given for 
the output of this locality during the first ten years of its existence as 
a mining community. In 1882 the writer had a little experience in 
trying to gather statistics of this place. He finally abandoned the 
enterprise on account of the total lack of confidence to be placed in 
any sum total he might reach covering these early years. Not until 
about the close of the first decade were any figures kept that can be 
considered of any value. Mr. Elliott, of the Galena mining bureau, 
has prepared tables showing the probable output for the decade from 
1886. to 1895, inclusive, giving as his estimate for this period, 291,961 
tons of zinc ore, and 102,227,801 pounds of lead ore; the total aggre- 
gating a value of $8,041,801.22. The average value of the lead ore for 
the decade is a little under $21 per thousand, and of zinc ore a small 
fraction over $20 per ton. 

The decade from 1877 to 1886, inclusive, probably was more pro- 
ductive in value than the one represented by Mr. Elliott's figures. 
Those who were eye witnesses of the enormous amounts of lead ore 
obtained from the Short creek valley during the first few years gen- 
erally admit that the equal of it has never been reached since then. 
The price for the first decade was probably double what it was later. 
For example, the price of lead in the New York market in 1877, the 
year the Galena mines were opened, averaged $5.50 per hundred 
pounds, while in 1884 the average price was $3.73^ per hundred 
pounds. 

Early in 1893 Mr. E. St. George Noble, ofi Galena, estimated that 
up to that (late the mines had produced about twenty millions in 
value. Since that date they have produced about six and three- 
fourths millions, as shown by the tables following. Perhaps as close 
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an approximation as can be made of the whole matter is to estimate 
that daring the period from April, 1876, to December, 1897, the total 
value of the output of the products of the mines, at the mines, reaches 
from twenty-five miUion to twenty-six million dollars. 

The tables which follow have been gathered from different sources. 
Those from 1886 to 1895, inclusive, are based upon statistics gathered 
by Mr. Elliott, of Galena, and those for 1896 and 1897 are from the 
Engineering and Mining Journal, 

TABLB IX. 

SHOWINa OUTPUT OF LEAD AND ZINC ORES. GALENA DISTBICT; CHEROKEE 

COUNTY, KANSAS. 

From January 1, 1886, to December 81, 1897. 



Tear. 


Zinc Orb. 


Lbad Orr 


V 


Total valae 
of output. 


Tons, 


Arerage 






Average 

price 

per 






2000 Ibe. 


price 


Value. 


Pounda. 


Value. 








per ton. 






1000 lbs. 






1S86.. 


81,768 


118 60 


1587.708 00 


5,924.284 


129 50 


$174,766 38 


$762,474 38 


1887.. 


82,795 


19 00 


623,105 00 


6.152,380 


26 25 


161,499 98 


784,604 98 


1888.. 


83,391 


2100 


701,211 00 


5,248.000 


15 50 


81.314 00 


782,555 00 


1889.. 


82,980 


24 00 


790.800 00 


7.985.000 


23 00 


183,655 00 


974,455 00 


1890.. 


21.675 


23 00 


498,525 00 


8,347,927 


21 14 


176,176 28 


674,701 28 


1891.. 


20,641 


2151 


454,102.00 


7,204,420 


25 16 


182,271 83 


636,378 83 


1892.. 


23,811 


20 00 


476,237 78 


14,376,340 


2100 


801,903 14 


778.140 92 


1893.. 


25,028 


18 85 


471,789 00 


10,279,180 


19 00 


195,314 42 


667,103 42 


1891.. 


28,670 


17 10 


490.257 00 


11,634,980 


16 82 


195,794 66 


686,05166 


1895.. 


41,232 


19 68 


812,792 00 


25,075.290 


19 28 


482,548 75 


1,295,340 75 


1896 . . 


62.282 


22 51 


1,401.307 83 


28,123.170 


16 a2 


450.529 90 


1,851,837 73 


1897.. 
Totala. 


59,451 


25 17 


1.492,663 04 


80,369,360 


25 10 


762,469 96 


2,255,133 00 


413,644 




18.800.497 65 


160.720,331 




$3,348,274 30 


$12,148,771 95 


Betimat 


dd value < 


:>f metal 












from 


samA 




16,073,035 00 






4,017,829 00 


20,090,884 00 











Estimated total production of ore from 1876 to 1897, iDclusive, $25,000,000. 
Prodacing metallic zinc and lead with value of 135,000,000. 



Lead Smeltingr. 

Historical. — Early in the history of Galena, the South Side Min- 
ing and Manufacturing Company, Col. W. B. Stone, president, estab- 
lished lead-smelting furnaces at, Galena. Their furnaces consisted of 
" Scotch eyes," and were located in the western part of the town Ga- 
lena as it then existed. These furnaces were continued in operation 
about eight years, when, through business relations as regards the 
price of ore, the cost of smelting, etc., they were shut down. Nothing 
more was done in the line of lead smelting at Galena until 1897. Dur- 
ing the latter year two different companies established smelters at Ga- 
lena and began operations on a tolerably large scale. 

During the interim, from the closing of the first Galena smelters 
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to the establishing of the latest ones, the Galena lead ore was princi- 
pally shipped to the Joplin smelters. A small proportion of it went 
to the West to sapply a demand for lead in the gold and silver smelt- 
ing furnaces of the Rocky Mountain district. Occasionally, during 
the last few years, a part of the ore was shipped to the refining works 
at Argentine. This latter company, as has already been explained 
under the head of gold and silver smelting, is doing a large business 
in refining gold and silver bullion. As a result it is sending vast 
quantities of metallic lead onto the market, and has established such 
a reputation as a producer of pure soft lead that it is enabled to 
make unusually advantageous sales. During the latter part of 1897, 
particularly, this company entered the markets of Galena and Joplin 
and bought large quantities of lead ore, which were shipped to the 
smelter at Argentine. 

The peculiar combination of circumstances — a high protective 
tarifiP on imported ores, a return of prosperity, and the business activity 
resulting therefrom, and other matters which outsiders will perhaps 
never fully understand — made it so that there was an unusually sharp 
competition between the buyers of lead ore. This was carried to such 
a high degree that the largest lead-smelting establishment of Joplin 
shut down for months, as did also one of the newly established smelt- 
ers at Galena. The price of ore for the last half of 1897 was corre- 
spondingly high, as can easily be determined from the statistical tables 
given later. 

Lead- Smelting Processes. — The smelting furnace most commonly 
used throaghout the whole of this Southwestern district is the im- 
proved "Scotch eye." As usually built a considerable amount of 
the metallic lead is volatilized and escapes through the smoke-stack. 
Years ago the Lewis patented process for saving these metallic fumes 
was employed at the Moffet smelter in Joplin. This consists essen- 
tially in suspending a large number of woolen bags from the ceiling 
of a large chamber, the lower ends of which are fastened over regis- 
ters through which the whole of the material escaping through the 
smoke-stack must pass. The gaseous products pass slowly through 
the bags, while the solid products are strained out. The lead vapor 
escaping from the furnace is soon changed into lead oxide, whioh in 
turn is changed into lead sulphate by the sulphur fumes likewise 
escaping through the smoke-stack. The product is therefore got in 
the shape of lead sulphate, and when properly separated from the 
fumes is used as a pigment for white paint. Since the shutting down 
of the Moffet smelter, the same process has been used by the Pitcher 
Smelting Company, of Joplin. The new smelters at Galena have at- 
tachments for accomplishing this same end, although very different 
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in oonBtraotion. It is claimed by operators of this process that the 
sayings are enough to make a handsome margin of profit, so that the 
old-fashioned " Scotch eye/' with no attachments for saving the waste 
fumes, probably has. gone out of use. 

Charcoal is the fuel universally used in these lead-smelting fur- 
naces, alth6ugh ordinary coal is used, of course, for generating steam 
with which to drive the machinery. Lead ore is particularly easily 
smelted; therefore the cost of the fuel is but little. 

Zinc Smelting. 

The processes of smelting zinc ore are much more elaborate than 
those of smelting lead ore, and the cost correspondingly greater. It 
is estimated that three and one-half tons of fuel are required, upon 
the average, to smelt one ton of the ore. This condition has made it 
desirable for the great zinc-smelting establishments to be located at 
or near the coal-fields, as thereby only about one-third the freightage 
is required to bring the ore and the fuel together. The nearest coal- 
fields to the Galena and Joplin zinc mines are the coal-fields of Chero- 
kee and Crawford counties, Kansas. As early as 1873 a zinc smelter 
was established at Weir City, and ore was drawn by teams from the 
mines to the smelter. It was but a short time until other coal mines 
were opened in that vicinity, particularly about Pittsburg, a town 
which was established on account of the rich coal-beds at that place. 
Zinc smelters soon sprang up in great number, and with them came 
a correspondingly increased activity in the zinc-mining district. In 
these early days, it is true, large quantities^ of our zinc ore were 
shipped to the smelters at La Sall^ and Peru, 111., and to a few other 
places. Our Kansas smelters, however, have long been so extensive 
that they have consumed much more ore than our Kansas mi^ s 
could produce. The Kansas and Missouri mines are so close togewer 
that no difference could be made between them by the ore buyers. 
They consequently purchased from the Kansas and Missouri mines 
indiscriminately to ship to the Kansas smelters or to the oth^r smel- 
ters. It is not proper to say that all of the Kansas ore is smelted on 
•Kansas territory. It is proper to say, however, that a very much 
larger amount of ore is smelted on Kansas territory than is produced 
from Kansas mines, as much more than half of the Missouri ore is 
shipped to Kansas smelters. 

The zinc-smelting process is too elaborate for description here. The 
old-fashioned Belgian furnace is employed, the modifications being 
confined to improvements of a mechanical nature in methods of hand- 
ling the ore. The process consists, first, after the ore is crushed, in 
passing it through a calcining furnace in which it is throughly roasted 
-3 
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until all the sulphur is removed and the metal is left behind in the 
form of an oxide. It is then intimately mixed with a proper amount 
of carbon, generally in the form of coke, which has been produced on 
the grounds, and is then placed inside a clay retort which is heated 
externally until by the reducing action of the carbon the whole of 
the zinc oxide is reduced to a metallic state. The heat of the furnace 
volatilizes the zinc as fast as it is deprived of oxygen and drives it into 
a conical clay receptacle attached to the retort, but which projects 
outside of the furnace. Here it is cooled to the liquid state and is 
drawn out and molded, after which it is ready for the market. 

The following table shows the extent to which zinc smelting has 
been carried in Kansas: 

TABLB X. 

SHOWINO AMOUNT AND VALUE OF METALLIC ZING PRODUCED AT J^ANSAS 

SMELTEBS, 1882 TO 1897. INCLUSIVE. 



Tear. 



1882 
1883 
1881 
1895 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 



Totals for 16 years. . 



Amount 

in short -tons. 

(2000 lbs.) 



7,366 

9,010 

7,859 

8,502 

8,932 

11.955 

10,432 

13,658 

15,199 

22,747 

24,715 

22,815 

25,588 

25,775 

20,759 

33,443 



268,755 



Price 

Ser ton in 
aw York. 



9110 60 
90 60 
89 60 
86 80 
88 00 
92 40 
97 80 
100 00 
108 60 
100 40 
92 20 
80 00 
70 20 
72 00 
79 88 
82 40 



Bstimate of zinc smelted previous to 1882. 
Total 



Total Talne. 



$814,679 60 

816,306 00 

704,466 40 

737,973 60 

786,(»6 00 

1,104,649 00 

1,020,269 60 

1,365,800 00 

1,660,611 40 

2,283,798 80 

2,278,723 00 

1,725,200 00 

1,8196,277 60 

1,855,800 00 

1,657,328 92 

2,755,703 20 



$23,453,596 12 
2,575,000 00 



$26,028,596 IS 
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Ill— COAL* 



jfJOAL.has been mined in Kansas to a Umited extent for over thirty 
^^ years. In those early days, however, the amount mined was very 
small. Immediately after the war of the rebellion settlers poured 
into Kansas by the thousands. It was during the summer of 1866 
that Cherokee and Crawford counties first received any considerable 
number of settlers from^ the North. Their choice of homes lay close 
to the larger streams: Cow creek and Spring river on the east, Light- 
ning creek and Neosho river on the west, and the tributaries of the 
Drywood and the Neosho,' in Crawford county. The wide prairie 
region in the middle of the two counties was hardly occupied until 
the summer of 1867. 

These 'early settlers in southeast Cherokee county began mining 
oeal in the fall of 1866. The coal-beds they operated upon were some 
ef the thinner and' lower veins, now entirely abandoned. One vein of 
ooal along Brush creek in Cherokee county was opened up and mined 
for local supply early in the winter of 1866 and 1867. The vein was 
about twelve inches thick. The surface stripping amounted to but 
little, and with plow and team it was a very little matter to lay bare a 
considerable area and to dig up the coal. This supplied the local de- 
mand and also furnished some for the adjoining territory in Missouri, 
to which market it was conveyed by wagon. Some years later the 
heavy beds of coal now so extensively mined in Cherokee and Craw- 
ford counties were discovered where they come to the surface, and 
mining operations began by the stripping method. 

To show that in those early days no one suspected the existence of 
oeal where it is now mined so extensively, it is only necessary to men- 
tion that the railroad company now known as the Kansas City, Fort 
Soett A Memphis, which owned all of the good coal lands in Cherokee 
and Crawford counties,. sold nearly all the same for agricultural pur- 
poses, without reserving the mineral rights, never suspecting that 
Boah untold millions of tons of coal existed only a few feet beneath 
the surface of the lands which they sold. After it became fully es- 
tablished that such large areas were underlaid with such heavy beds 

*Tliii BarwBj now has almost ready for publication a report on the oo\l8 of Kansas, treat- 
img thaaahjaet in a more elaborate manner. As this special report is to be issosd so earlj, the 
diBcasskm of ooal ban will be limited to mere outlines. 

(36) 
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of the best bituminoos coal; mining operations increased with great 
rapidity. 

The outcropping of the heaviest coal-beds of the area forms an ir- 
regular line extending northeast and southwest. Weir City was the 
first city founded upon the coal-fields, followed by the location of 
Pittsburg, nine miles to the northeast, and this, in turn, by the numer- 
ous coal-mining villages, such as Scammon, Mackie, Chicopee, Litch- 
field, Nelson, Fuller, and other places so well known in that part of the 
state. At the present time more than two thirds of the coal mined in 
the state comes from these two counties, nearly all of which is taken 
from the same coal-bed, the coal- vein commonly known as the ''Weir 
City" or "Pittsburg heavy vein." 

Along with the development of mines operating in these heavy coal- 
beds, lesser beds have been operated, particularly in Cherokee county, 
by the stripping process, where they are exposed near the surface. 
The price of coal for the last few years has been so low that it has 
been unprofitable to work these lesser beds, the individual farmers 
usually finding it profitable to buy coal from the market rather than 
to spend time mining it from their land. A large area to the south- 
east of Columbus, in Cherokee county, is the locality in which the 
greatest part of this "strip-pit" mining was formerly carried on, but 
which has since been abandoned. 

Almost synchronous with the development of the coal mines in 
Cherokee and Crawford counties came the development of similar 
mines in the vicinity of Port Scott, where a bed of coal from fourteen 
to twenty inches in thickness is found immediately under a heavy 
limestone. As it outcrops along the hillsides for miles to the north 
and south of Fort Scott, it furnished an easily accessible supply of 
good fuel for local consumption, and to a limited extent for outside 
shipments. In early days these mines were operated by individual 
farmers on whose land outcroppings of the coal were found, or by 
small companies which worked the mines during the winter, when labor 
\ras cheap and fuel in demand. This process was continued until re- 
cently, when the price of coal became so low that profitable mining is 
now carried on in but few places in the vicinity of Fort Soptt — only 
such localities as chance to afford the coal with the minimum amount 
of stripping. 

Further north, in the vicinity of Pleasanton and Mound City, simi- 
lar coal-beds exist, and were discovered decades ago and operated on a 
small scale, the market conditions being such that those desiring coal 
could not well obtain it from outside sources, and therefore the local 
market was good and mining to a limited extent was a profitable oc- 
cupation. So it was with the mines in Franklin county, in Osage 
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ooxmty, and in Leavenworth county, only in the latter place the min- 
ing is conducted* by sinking deep shafts, the majority of them reach- 
ing about 800 feet below the surface. 

Present Mining liocalities. 

At present coal is mined to a greater or less extent in about twenty 
counties, as follows, with a slight variation in number from year to 
year: 



Atchison, 


Cloud, 


Franklin, 


Montgomery, 


Bourbon, 


Coffey, 


Labette, 


Neosho, 


Brown, 


Crawford, 


Leavenworth, 


Osage, 


Chautauqua, 


Douglas, 


Linn, 


Shawnee, 


Cherokee, 


Elk, 


Lyon, 


Wilson. 



The counties named in the western part of the state produce a 
brown coal which is quite inferior in quality to that obtained from 
the eastern part of the state, but which has a particular value on 
account of the high price of coal in central and western Kansas. 
Excepting these, the following is a brief summary of the character 
and location of the coal of the several counties: 

Atchison, — About two miles south of the city of Atchison. The 
vein has an average thickness of fifteen inches. Mining operations 
began in 1893. 

Botirhon, — The mines are principally operated to the southeast, 
east, and northeast of Fort Scott, and the coal is known in the market 
as the " Fort Scott red," 

Brovm. — Mine* on Roy's creek, in the northeast part of oounty, 
near White Cloud, in Doniphan county. The vein is about sixteen 
inches thick, and quality of coal good. Operated for local trade. 

Chautavqua. — Mines located near Leeds, in the northwest part of 
the county. The operations are principally conducted to supply the 
local trade. The vein is from twelve to eighteen inches thick, and 
therefore will not admit of operations for the general market. 

Cherokee, — This is the second heaviest producing county in the 
state. The principal mines are located in the environs of Weir City, 
Cherokee, and to the southwest, where three different veins are oper- 
ated, and further to the southeast, in the vicinity of Columbus, Crest- 
line, and Tehama, where a fourteen-inch vein is operated for local 
consumption. At least four different veins of coal are operated in 
the county. 

Coffey, — Mines located in the vicinity of Lebo. The coal is four- 
teen inches thick and operated for local trade. 
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Crawford, — This is the heaviest producing county in the state. 
The mines are dtuated around Pittsburg and to the northeast and 
southwest. Two veins are usually operated, and in some places three. 

Douglas. — Mining operations almost abandoned. Mines located 
in the vicinity of Sibley and Blue Mound. The coal-vein is from 
twelve to eighteen inches thick, of fair quality, and formerly supplied 
a considerable local demand, but has been driven out of the market 
by cheaper coal, shipped in from Leavenworth and other places. 

Elk. — Small quantities of coal have been found near Gkenola, which 
have been mined to a limited extent for the local trade. 

Franklin, — Coal of a good quality and, apparently, in great quan- 
tity, exists in different localities to the west and southwest of Ottawa. 
It is mined princix)ally near Bansomville and Pomona, and supplies 
the country trade; is extensively teamed to Ottawa, and limited quan* 
tities are shipped into the general market. 

Zahette, — The coal is found in the vicinity of Oswego, and to the 
north. It is in veins about fifteen inches thick, and is mined by the 
"strip-pit" method to supply the local market. 

Leavenworth. — A twenty-two-inch vein of coal is mined in and 
about Leavenworth city by shafting to a depth of between 700 and 
800 feet. This county ranks third in the per cent, of its output. 

Linn. — The coal in this county is obtained from Pleasanton, Boi- 
court. La Cygne, Mound City, and a few other places, usually by shaft- 
ing, but sometimes by the "strip-pit" method. The county ranks fifth 
in output for the state. 

Lyon, — Years ago small deposits of coal were found in the east part 
of the county which were operated for the local trade. Becently, how- 
ever, the operations have been abandoned. 

Montgomery. — Considerable coal exists in this county to the south- 
east of Independence, and also to the northeast towards Neodesha. It 
is mined only locally, and the cheaper fuel from the larger mines has 
almost put a stop to this. 

Neosho. — Thayer is the center of the coal-mining district in this 
county. The mines are principally located to the west, near the bor- 
der of the county. The coal- vein is from fifteen to twenty inches 
thick, and large quantities are obtained for Thayer and surrounding 
town^, and for the country trade. 

Osage. — Coal is mined at many points along the Atchison, Topeka 
& Santa Fe railway between Topeka and Emporia, with Carbondale, 
Scranton, Burlingame, and Osage City the principal mining centers. 
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The mines are operated by both the ^^Btrip-pit" and the shafting 
methods. This county stands fourth in per oent. of output. 

Shavmee, — The mines are located just west of Topeka and at Sil- 
ver Lake and Dover. Mining is done by both shafting and drifting. 
The coal- veins average about thirteen inches in thickness. 

Wilson. — The coal is situated to the southeast, east and northeast 
of Neodesha. The mines are operated quite extensively for local 
trade. The veins vary from twelve to eighteen inches in thickness, 
and furnish coal which is placed upon the market at almost as low 
rates as anywhere in the state. 

Chemical and Physical Properties of Kansas Coal. 

The coals of Kansas are all bituminous or soft coals. Those in the 
southeast part of the state are the most valuable per ton for all pur- 
poses. Table xi (page 41), which is an abridgment and combination 
of tables prepared by Mr. Crane for the forthcoming report on coal, 
shows the average chemical and physical properties for the various 
Kansas coals. 

Statistics on Value and Output. 

Coal is the greatest Kansas mining product. The value of the coal 
output has reached many millions of dollars. For years it amounted 
to from three and one-fourth to four million dollars per annum. As 
the price has gradually decreased the output has correspondingly in- 
creased, so that the total value at the mines has remained surprisingly 
constant. It is difficult to surmise what would have been the result 
to the citizens of our state had coal- mining never been followed with- 
in our borders. The figures given in the accompanying tables to 
show the total value of output from year to year are very different 
from the figures which would have been compiled to show the money 
sent out of the state to purchase fuel had it been necessary to import 
all of our coal. Aside from this we have various industries, particu- 
larly our zinc-smelting and salt-making industries, which probably 
never would have been in operation had not our mines yielded such 
large amounts of good and cheap fuel. This is certainly true of our 
zinc- smelting industries. There is no place in the state showing 
greater activity than the coal-mining areas in the southeast. Rail- 
roads have been built to a wonderful extent, villages have sprung up, 
and the population has increased, making a great business for the 
merchant and the mechanic, for the farmer and gardener and small- 
fruit grower, so that the direct benefits of mining, therefore, reach 
out to all classes of citizens and in the aggregate produce many mil- 
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lions of dollars of business which otherwise oonld not exist. The fol- 
lowing statistical tables show, as best can be gathered, the total oatpnt 
and total value of the Kansas coals : 



SHOWING COAL PBODUCTION IN SHORT TONS, FROM IttO TO 1807. INCLUSIYB. 

With prloe per ton and Taloe of fm^It prodnot. 



Tear. 



1880* 

1881* 

1882* 

1883* 

1884* 

1885 

1886 

1887 

1889 

1890 

1891 

1892* 

1893 

1894 

1895 

1896 

1897 

Totals 

Output proTioua to 1880 . . 

Grand totals 



Prodnetion in 

abort torn 
(2,000 poonda). 



550,000 
750,000 
750,000 
900,000 
1,100,000 
1,440,057 
1,350,000 
1,570,079 
1,700,000 
2,112,166 
2,616,054 
2,753,722 
3,007,276 
2,881,931 
3,611,214 
3,190,843 
3,191,748 
3,672,195 



37,047,285 
3,000,000 



Price 


per ton. 


9130 


135 


130 


128 


125 


1 23 


1 20 


140 


1 50 


148 


130 > 


1 31 


13U 


1371 


1 35| 


1 121 


1011 


1 07 




$1 60 





Yalne of yearij 
prodnot. 



•715,000 
1,012,300 
975,000 
1,152,000 
1,375,000 
1,770,270 
1,620,000 
2,196,110 
2,550,000 
3,126,005 
3,170,870 
3,607,375 
3,954,568 
3,960,331 
4,899,774 
3,590,141 
3,227,357 
3,931,707 



946,835,808 
4,500,000 



40,047,285 951,335,808 



* Figures for 1880 to 1884, inolnaive. and for 1802 taken from United States Geologloal Sorrej 
Beporta. All othen taken m>m Beporti of State Inspector of Goal Minea. 
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AnoTial Bulletin on Mineral Prodnotion, 1897. 
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Annnal output and value of coal from 1880 to 1897, inclusive. 

The ontpnt is represented by the solid black, and yalue by the'open spaces. 




IV.— OIL AND a AS. 



TZ* ANSAS is fast becoming an important factor in the production 
of oil, and is gaining notoriety as a producer of natural gas. 
The history of the discovery and development of these products within 
our state is a long and interesting one, but which can only be hinted 
at here. The following brief description is copied from volume i, 
University Geological Survey of Kansas: 

History of Development. 

The history of the discovery and development of oil and gas in 
Kansas may be divided into three parts: First, dealing with those 
indications which led up to further development. Second, with what 
may be termed the first stage of development. Third, the recent 
period of development, which continues to the present time. 

First. — In a number of different places in the state the earliest 
settlers learned from Indians that oil springs existed. Some of them 
were counted of wonderful efficacy by the Indians, and were regularly 
visited by them for the purpose of obtaining material to be used by 
the medicine men in their various form of " practice." They were 
principally located in Miami and Wyandotte counties, and, possibly, 
some were known outside. The first settlers naturally became much 
interested in such occurrences, particularly as this was a period dur- 
ing which the development of oil in the Pennsylvania region was 
progressing so rapidly. Wells drilled in the vicinity of Wyandotte 
furnished considerable quantities of gas, a product at that time 
almost entirely unknown in America. As early as 1860, Mr. Gr. W, 
Brown, of Paola, began prospecting for oil, but the work was soon 
abandoned on account of the political difficulties which arose. In 
the vicinity of Mound City a few wells were drilled about the same 
time, each of which produced a small quantity of both oil and gas, 
but nothing considered of any special importance. In the early days 
after the war the citizens of Paola, principally through the efforts of 
Hon. W. R. Wagstaff, W. T. Shively and others, engaged the services 
of Prof. G. C. Swallow, then state geologist for Kansas, to make a 
survey of Miami county with special reference to the probability of 
finding oil. His report, a pamphlet of twenty-four printed pages, was 
full of encouragement, as may be shown by the following short quo- 
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tation: "The facts seem soffioient to oonvinoe any one familiar with 
iadioations of the development of petroleum in the productive regions 
of the country that it exists in large quantities in this county." 
With such encouragement as this companies were formed, and con- 
siderable prospecting done in the environs of Paola, but with i!ndif- 
ferent success. 

The surface indications of petroleum were too wide-spread in char- 
acter to be confined to the limits of the counties named. As far south 
as Cherokee county considerable attention was given to the subject by 
the early settlers immediately after the close of the war. The promi^ 
nence of the indications in the western part of the county may be 
judged from the fact that a small stream was named " Tar creek/' and 
the current belief was that should prospecting be done vast quantities 
of oil would be obtained. 

It will thus be seen that from the earliest days of Kansas history 
there has been a popular and wide-spread faith in the ultimate de- 
velopment of a great oil and gas industry in the eastern part of the 
state. 

Second, — The second part of our history may include the time 
from about 1871 or 1872 to 1890. Daring this period a great deal of 
drilling was done in different places, principally by local compani€|S 
and by drillers of limited experience. Paola was looked upon as the 
central portion of the oil and gas territory. In' 1882 prospecting was 
again renewed in Miami county, and gas was found in the wells which 
were drilled about seven miles to the northeast of Paola, a locality to 
which the prospector had been drawn on account of the traces of oil 
which were found on the spring-waters at that particular place. The 
result of this prospecting was that sufficient quantities of gas were 
found to be piped to the city and introduced as a source of light and 
heat in the residence and business houses of Paola. Prospecting was 
continued all around the city, east, north, and west, so that practically 
as large a supply of gas as could be consumed was obtained, and has 
been maintained to the present time. Some of the wells produce 
considerable quantities of oil. One of these, for example, yielded fif- 
teen barrels per day for quite a while. 

Drilling was prosecuted in Wyandotte county quite irregularly 
during this second period. Sometimes it was interrupted by litiga- 
tion ; sometimes by discouragement from partial failures in obtaining 
gas ; and sometimes from other causes. 

In 1873 a well was drilled at lola, the "Acres well," which pro- 
duced sufficient gas to attract considerable attention and which was 
doubtless a factor in encouraging prospecting in other localities. The 
prospecting was rapidly extended to the different counties through- 
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out the whole southeastern part of the Btate, so that up to 1890 no 
less than a dozen towns and cities were principally or wholly supplied 
with both light and fuel for all domestic purposes. 

Third. — The third period of history begins with the introduction 
of eastern money and eastern companies into our oil and gas territory. 
Having been attracted by the fair success obtained by the local com- 
panies, as above outlined, it was an easy matter for those who began 
it to induce companies of experience and means to come to Kansas 
and engage in prospecting for both oil and gas. Of these the com- 
panies which have done the most are the Guffey & Galey Company, 
of Pittsburg, and the Forest Oil Company, which has recently bought 
their interests; and the Palmer Oil Company, of Cleveland, Ohio, 
which has likewise obtained leases over large areas, and has con- 
ducted prospecting in a vigorous manner. Other eastern compa- 
nies have also entered the field and have secured leases on a large 
number of farms, and are making arrangements to begin development 
at an early day. The territory which has been most productive dur- 
ing the recent period is located further to the southwest, with Neode- 
sha and Thayer in its center. 

Geographic Extent. 

The area throughout which oil and gas have been found in greater 
or less quantities covers about 8500 square miles, and is located in the 
southeast part of the state. It may be approximately bounded as fol- 
lows: From Kansas City draw a line to Lawrence, a distance of forty 
miles; from Lawrence pass a sinuous line to Sedan, in Chautauqua 
county. The portion of the state included between these two lines 
may all be considered as oil and gas territory, except a small area in 
the extreme southeastern part covered by the Cherokee shales. This 
is not more than 500 square miles in extent, and may be approximately 
limited by passing a line from the southwest part of Cherokee county 
to the middle of the east side of Crawford county, about ten miles 
north of Pittsburg. 

There is not a single county within the limits above mentioned 
which has not produced either oil or gas, or both. To the northwest 
of the area a few wells have been drilled, with indifferent success, but 
prospecting has not been carried to a sufficiently great extent to war- 
rant any one in deciding that gas could not be obtained over a much 
larger area to the northwest. 

Geology of Oil and Gas. 

Thus far in the history of development, the total production of both 
oil and gas has come from the Coal Measure formations. A number 
of wells have been sunk through these into the Mississippian. lime- 
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• 
stone below, but in no instance have any valuable results been ob- 
tained. Both shale and sandstone are productive, the latter being 
most abundantly so. In numerous oases, however, good flows have 
been obtained from the shale. It is common here, as well as elsewhere, 
to speak of the oil-sands or gas-sands. From the conditions of strati- 
fication already explained in the early chapters of Volume i. University 
Geological Survey of Kansas, it will be seen that the occurrence of 
sandstone is somewhat irregular. Perhaps no well can be drilled 
which will not pass through an abundance of sandstone, so far as 
quantity of that material is concerned. 

The sands are located in each of the great shale beds from the 
Cherokee shales upward. Those in the Cherokee shales are the most 
productive. In fact, it may well be stated that in the southeastern 
area nine-tenths of all the oil and gas have 'been obtained from the 
sandstones within the Cherokee shales, yet it is also true that each 
individual shale bed above this has produced one or the other of 
these materials. The gas- wells at Independence, east of the Verdigris 
river, for example, obtained all of their oil above the Oswego lime- 
stone. The drill penetrated the Cherokee shales, from which their 
supply of gas is obtained. At Cherryvale gas is largely obtained 
from the Cherokee shales, but a few of their most prtxluctive wells 
stopped within the upper shale beds. At Coffeyville the gas is ob- 
tained in some instances from the Cherokee shales, and in others from 
the shale beds above. At Neodesha, Thayer, and lola, the Cherokee 
shales have been reached in almost every instance before any consid- 
erable flow of gas was obtained. The strong wells at Neodesha, and 
the recent very remarkable well drilled at lola by the Palmer Oil 
Comx)any — a well producing seven million cubic feet of gas per day 
— all were sunk nearly to the base of the Cherokee shales before the 
heavy flows were obtained. At Paoh, the productive wells are quite 
shallow generally, but, as will be seen by referring to plate ii, volume i. 
University Geological Survey of Kansas, the Cherokee shales are 
wonderfully thickened here, so that the wells reached their upper sur- 
face. This is also true at Osawatomie, at which place the wells usually 
were drilled to a depth of from 400 to 900 feet. A good illustration 
of the production of gas by one of the thin shale seams was met with 
during the drilling at Fulton. One of the wells was started at a place 
where there was an unusually heavy covering of soil and clay. At a 
depth of about forty feet below the surface the thin shale bed lying 
between the two Oswego limestones was reached, when quite a per- 
ceptible flow of gas was obtained. 

It will thus be seen that both oil and gas are obtained from in- 
cluded sandstone, or the shale itself, within each of the shale beds 
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from the MissiflBippian apwards to the Lane shales. It is unneoes- 
Bary here to apeak of the^ geologic positions, the thickness, ot the 
character of these di£ferent shale beds, as such have been given in the 
* earlier chapters of the geological report already mentioned. 

BELATI0N OF DEPTH TO PBOD0OTION. 

It will be seen from the foregoing that the depth at which oil and 
gas are obtained are dependent apon a number of factors. Where a 
prg^nctiye shale bed comes to the surface the leakage has doubtless 
exhausted the supply long ago ; but where it is sufficiently protected 
to prevent leakage the production will be shallower as the coveriifg 
is lighter. The relatively barren area in Cherokee county presuma- 
bly has been eroded to such an extent that the necessary covering has 
been removed from the pherokee shales, so that whatever quantity of 
either oil or gas may have existed there at one time has been princi- 
pally dissipated through surface leakages. This idea is strengthened 
by the frequent discovery of small quantities of gas in the ordinary 
prospecting for coal, and further by the indications of oil along Tar 
creek and other places. This principle may be extended to other 
portions of the cQ(intry. 

Every shale bed comes to the surface along its eastern limits, and 
consequently is deprived of a protective covering over portions of its 
area. No instance is known of any considerable quantities of gas be- 
ing found in those localities, yet numerous cases have been reported 
of variable amoiftits of gas escaping from ordinary wells dug to depths 
of from thirty to eighty feet. Such escapes represent the natural 
leakage that is taking place over all surfaces which are not protected 
sufficiently from above. The question, therefore, of the depth at 
which gas may be reached is one which can be answered only condi- 
tionally for any parti(iukr locality. It will depend upon the depth be- 
low the surface at which gas-producing shale beds may be reached. 
A correct idea of this may be gained by a study of the different 
charts accompanying volume i, University Geological Survey of 
Kansas, which accurately represent the underground positions of the 
various shale beds in the southeast part of thestate. 

Another factor, however, should be here considered: The great 
prevalence of salt water throughout the whole gas area may so seri- 
ously interfere with the flow of gas that a well which otherwise would 
be productive is almost entirely barren. When a well has reached a 
depth of 1000 feet, should gas be obtained in considerable quanti- 
ties, the presence of large quantities of water would render the well 
useless unless the gas pressure were sufficient to lift the column of 
water the full height of the depth of the well. It is, therefore, quite 
probable that could a well be carried to a little greater depth after 
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Bait water is reached paying quantities of gas oould be obtained were 
it not for the interference of the salt water. But few paying wells are 
known which are more than 900 feet deep, while many gOiXl wells are 
les^ than 600 feet. 

IS THE MISSISSIPPIAN SERIES OIL OB GAS PBODUCmG ? 

Little encouragement can be found for penetrating the Mississip- 
pian formation in search of oil or gas, although they pass westward 
under the CSoal Measures. The more prominent reasons for this belief 
may be summarized as follows: 

Firsts The extensive mining operations in southwest Missouri and 
southeast Kansas have failed to develop even traces of either oil or 
gas, excepting small quantities of an almost solid bitumen which 
occasionally is found in little pockets and crevices in the ore-bearing 
rocks. Had the Kansas hydrocarbons been generated below this 
horizon and driven through it to their present resting-place it seems 
exceedingly probable that greater indications of it would be met with 
in the mining operations. 

Second^ At different places, notably Pittsburg and Girard, wells 
have been drilled several hundred feet below the base of the Cherokee 
bhales, searching for artesian water. At Pittsburg five such wells 
have been drilled, the deepest of which went over lUOO feet below the 
Cherokee shales. Neither salt water, oil nor gas was found in any of 
them, the water obtained being us^d as a supply for the city. Pitts- 
burg is situated near the top of an underground ridge in the surface 
of the Mississippian rocks, which probably is an anticlinal ridge. 
Should gas ever have passed from below upwards through this heavy 
limestone some of it would certainly have lodged beneath this anti- 
clinal and the Pittsburg weUs would have discovered it. The Girard 
well was similar, but taken to a less depth. It started in the soil 
covering the Oswego limestone and went 357 feet below the base of 
the Cherokee shales. It found considerable gas within the Cherokee 
shales but none below them. 

This is a question of great practical importance. It is evident that 
if the oil and gas were generated within th^ Coal Measures the leakage 
where their covering is thin has been so great that nothing more 
than mere traces could be expected within them. Should they have 
come from below, however, there may be accumulations of them below 
the Mississippian limestone which could be obtained by deep drilling. 
For the reasons above given such prospecting should be discouraged. 

EELATION OF OIL AND GAS PRODUCTION TO ANTICLINALS AND SYN- 
CLINALS. 

The details of the exact number and locations of the various anti- 
cUnals and synclinals in the oil and gas territory are so little known 
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that it would be premature to draw any conclusions at the present 
time regarding the flow of oil or gas to those structures. The general 
dip of all the formations is towards the west and northwest, but along 
with this there are many reversals of directions, and anticlinals and 
synolinalB trending in different directions. The indications are that 
such irregularities in the surface are too limited in extent and in angle 
of inclination to have any considerable influence on the accumulation 
of either oil or gas. If a given limestone has a slight irregularity of 
position due to the uneven surface of the ocean bottom on which it 
is deposited the formations beneath it might not partake at such ir- 
regularities. In such cases it is difficult to understand how its par- 
ticular conditions of dip would have any bearing on the accumulation 
of gas below it. As was pointed out in chapter ix of volume i, Uni- 
versity Geological Survey of Kansas, there is a total absence of con- 
ditions resulting from any particular orographic movements, and 
consequently a particular shale bed which is gas producing may have 
the stratifications within it entirely independent of the slight anti- 
clinals and synclinals noticeable in the overlying limestone.* 

By way of observation it may be said, that so far as has been de- 
termined there is a lack of harmony in the results obtained on this 
subject. Cherryvale is located on a slight anticlinal ridge, with an 
axis trending northwest and southeast which itseU dips to the north- 
west. Whether this has any influence on the accumulation of gas at 
that place may well be doubted. At Neodesha all the strata seem to 
be dipping to the west about seventeen feet to the mile. It has not 
been ascertained whether or not there is here a slight anticlinal with 
axis pointing towards the northwest. Faola is in one of the greatest 
synclinal troughs there is in the state, yet large quantities of gas have 
been obtained from this synclinal trough. 

It would seem that, so far as our present knowledge of the subject 
would indicate, there is little if any relation between the location of 
anticlinals and synclinals and tue accumulation of either oil or gas. 

Physical and Chemical Properties. 

Until quite recently we have had but few data regarding the phys- 
ical and chemical properties of the oils and gases of Kansas. The 
lubricating oils sold from Paola were partially examined and were 
found to possess superior properties for lubricants. Other companies 
have had samples tested at the refineries, and Prof. E. H. S. Bailey, 
of the chemical department of the State University, has made a large 
number of careful examinations of both oil and gas. His paper ap- 
peared in the report of the Kansas State Board of Agriculture, from 
which the following tables have been taken. The specific gravity of 
the oil was taken; then it was subjected to fractional distillations, and 



Miner (U Resources of Kansas. 



51 



the flash point and gravity for each distillate was determined. In the 
tables following, the left-hand column gives the range of temperature 
in the centigrade or Oelsius scale at which the distillate was obtained, 
the second column the flash point of same, the third column the spe- 
cific gravity, and the fourth column the amount distilled expressed in 
cubic centimeters. A glance at this column will show at what tem- 
peratures the larger portion of the oil was distilled, and, therefore, the 
general character of the oil. 

TABI.B Xm. 
No. 1. MAIN WELL AT NEODBSHA. Q.- 0.885. 



Temperatare, 0. 


Flaah point, G. 


Specific 
flrravity. 


Amount 
distilled. 


40 to 110 degrees .... 
UO to 150 " .... 
150 to 200 «• .... 
200 to 250 •• .... 
250 to 300 " .... 
300 " .... 


Below 26 deg. 
Below 26 " 
Below 26 *' 
Below 76 " 
At 91 •• 
Above 100 '< 


0.7058 
0.7314 
0.7778 
0.8112 
0.8377 
0.8691 


61 C. C. 

82 " 
107 " 

77 " 
101 " 
215 " 



About 14 per cent, of the original volume remained andistilled at the highest 
temperature to which it could be carried by a gas flame and in a gas flask. 

TABLE XIT. 

No. 8. KIMBALL WELL No. 2. NBOOESHA. G.-0.83S. 



Temperatore, C. 

• 


FUsh point, G. 


Specific 
gravity. 


Amonot 
distilled. 


70 to 110 degrees 

110 to 150 " .... 
150 to 200 " .... 
200to250 " .... 
250to300 " .... 
300 " .... 


Below 30 deg. 
Below 30 " 
Below 30 *< 
At 57 " 
Above 95 " 
Above 95 ** 


0.7002 
0.7417 
0.7793 
0.8099 
0.8343 
0.8739 


118 C. C. 
178 •« 
157 «• 
153 " 
210 " 
500 " 



About 12 per cent, of the original amount remained undistilled. 

No. 3. — Hopkins's Well, five miles northwest of Neodesha. 
G.=nearly 1. Oil very heavy and hard to distill, less than half 
passing off below 300 degrees. 



TABI.B XT. 

No. 4 ORDWAT WKTiTi, THAYEB, 


0.-0.819. 




Temperatare, 0. 


FLanh point, C. 


Sr«ciflo 
gravity. 


Amoant 
diatiUed. 


70 to 110 degrees 

110 to 150 " .... 
150 to 200 " .... 
200 to 250 " .... 
250to300 " .... 
300 •• .... 


Below 27.0 deg. 
Below 27.0 " 
Below 27.0 " 
At 69.5 *• 
Above 95.0 '« 
Above 95.0 •• 


0.7124 
0.7374 
0.7742 
0.8046 
0.8341 
0.8663 


48 c. c. 

82 " 

70 " 

115 " 

121 •• 

250 " 



About 12 per cent, of the original amount did not distill. 
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These four wells may be looked upon as fairly expressive of the 
physical properties of Kansas oils. Possibly extremes may be found 
outside these limits, but not to any considerable extent. 

The analyses of the gases showed that we have natural gas of most 
excellent quality when compared with the eastern gas. The follow- 
ing table gives the pero^itage composition of gas from six different 
localities, so that we may well conclude they well represent the gas of 
the state: 

TABI.K XVI. 

SHOWING OHBMICilL COHPOSFTION OF KANSAS NATURAL QAS. 

BzpvBBsed in per oeata. 



Companento of gai. 



HydroeoD, H 

Oxygen,0 

Nitrogen, N 

Carbon monoxide, CO 

Carbon dioxide, COt 

Ethylene series, CtB-u ^» • • 
Marsh gas, CH4 



PattU. 



0.00 
0.4§ 

1.57 

0.33 

0.11 

95.20 



Osawa- 

tomia* 



0.00 
Trace. 
0.60 
1.33 
0.82 
0.2s 
97.63 



Icda. 



0.00 
0.45 
7.76 
1.23 
0.90 
0.00 
89.66 



Charry- 
Tala. 



0.00 
0.22 
5.94 
1.16 
0.22 
0.00 
92.46 



Coffey- 

TilJe. 



0.00 
0.12 
2.21 
0.91 
0.00 
0.35 
96.41 



Inde- 
pendeiioe. 



0.00 
Trace. 
3.28 
0.33 
0.44 
0.67 
96.28 



The slight differences in above gases- amount to but little. So far 
as they go, however, it will be seen that the Osawatomie gas has the 
largest per cent, of marsh gas, which is the principal combustible 
material, and the smalltet per cent of nitrogen, an inert substance, 
and therefore would be called the best gas. 

Origin of Kansas Oil and Gas. 

The evidence available from the various conditions under which 
they now exist points towards an organic origin for the Kansas oil and 
gas. Their intimate association with the shales, which are so rich in 
organic matter, would also imply that they are principally derived 
from vegetation, for our Coal Measure shales are poor in both verte- 
brate and invertebrate fossils, which indicates that animal life was 
not very abundant during the shale-forming periods of Coal Measure 
time. The bituminous character of the shales is therefore principally^ 
or almost entirely, due to the presence of vegetable matter. The ab- 
sence of oil in the Mtssissippian series, as already explained in this 
chapter, would strongly favor the idea that the Coal Measure shales 
are the formations in which the oil and gas were generated. 

If the oil is obtained from the shales, it would consequently be of 
vegetable rather than animal origin. The chemical composition of 
the gas, as just given, also indicates the vegetable origin of the gas; 
for, were it of animal origin, it probably would have more nitrogen. 
Also, the oil lacks that peculiar fetid odor some oils have which is 
usually regarded as indicative of animal origin. 
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Its presenoe in the sandstone beds would by no means indicate that 
the sandstone formations were the sources from which it was genera- 
ted, bat rather, that the sandstones act as receptacles for the gas after 
it is generated. Their porons condition makes them, in reality, great 
underground cavities in which any liquid or gaseous substance may 
find a resting-place. 

Probable Extent of Productive Territory. 

The area over which oil or gas, or both, have already been obtained 
was outlined in the first pages of this chapter. It might be well to 
say a few words regarding Uie probability of the productive territory 
being extended to the west. It should be clearly understood at the 
outset that any remarks that may be made on this subject are only 
tentative. If our great shale beds pass to the west a considerable dis- 
tance beyond the limits of the deep wells already bored, there is no 
reason for doubting their bituminous nature. All that we know re- 
garding the conditions of deposition would imply that a considerable 
amount of organic matter was mixed with them at the time of their 
formation much farther to the west. This is believed because, as far 
west as prospecting has been carried, the carbonaceous nature of the 
shales seems to be maintained, with no indication of any considerable 
decrease. If such is the case, we cannot know of any reason why 
both oil and gas may not have been produced in the depths of the 
earth many miles west of the present known limit. 

But this should not be used as a basis for hopes of a great produc- 
tiveness very much farther west. A difficulty is encountered which 
probably will increase rapidly towards the west. I refer to the almost 
universal presence of salt water. Naturally, with the dip of our strata 
being as it is, the productive shales and sandstone lie much deeper to 
the west, and the difficulty produced by the salt water will rapidly in- 
crease. The mere fact that both gas and oil are lighter than water is 
of little avail in such case. The minute pores in the sandstone and 
the shales through which the gas must pass will be effectually stopped 
by the great pressure of the water. 

Few questions are of more immediate importance to the western 
citie^ like Wichita and Hutchinson, than the question of the proba- 
bility of obtaining oil or gas by boring. Oould a few wells be sunk 
in these localities to the base of the Cherokee shales much light would 
be thrown upon the question thereby, and if accurate records were 
kept and placed in the hands of a competent geologist for comparison 
with the data contained in the reports of the University Geological 
Survey of Kansas, a much more valuable estimate could be made of 
the probabilities in the case. Such wells would have to be sunk 
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somewhere from 2000 to 3000 feet deep, and woald therefore be very 
expensive, with the chances very great of the salt water preventing 
any valuable results, even though the gas and oil might possibly exist. 



TABI.K XTH. 

SHOWING VALtTB OF THB NATURAL GAS PHODUCED DURING UQ7 IN BACH OF 

THB GAS FIELDS IN KANSAS. 



Locality. 


Valufl of 
prodacK 


LocalitiF. 


Valaeof 
product. 


lola 


150,000 
90.000 
20,000 
15.000 
15,000 


Neodesha 

OsBwatc>mis 

ChaDuto 


$12,500 

10,000 

2,500 

500 


Coffeyville 

Indepenclence .... 

OherryTaie 

Paola 


Wyandotte 


1155,500 




X uiai ■ 



TABLB XVIII. 

PRODUCTION OF PETROLEUM IN KANSAS FROM 18» TO 1807. INCLUSIVE. 
Figures from 1889 to 1886, inelnsiTe, are taken from the Reports of the U. 8. Oeoiosical Sarrej. 



Year.* 


Barrels. 


Tear. 


Barrela. 


Price per 
barrel. 


Value. 


1889 

1890 

1891 

1892 


500 
1,200 
1,400 


1894 

1895 

1896 

1897 

Totals... 


40,000 

44.4.% 

11.3,571 

90,000 


48ctS. 
64 «• 
63 " 
60 " 


$19,200 00 
28.4.35 20 
71,549 73 
54 000 00 


1893 


18,666 


*909,101 


*|182.504 93 



•Estimated Talne of product from 1888 to 1893 (21,100 barrels) is 99,820 (included in totala). 



TABLE XIX. 

VALUE OF NATURAL GAS PRODUCED IN KANSAS FROM 1889 TO 1887. 
Fiffures for 1889 to 1896, inclnsiTC, are taJcen from the Reports of the U. 8. Geological Surrey. 



« Year. 


Value. 


Tear. 


Value. 


1889 


$15,873 

12,000 

5.500 

40,795 

50,000 


1894 


186,600 
112.400 
124.750 
155.500 


1890 


1895 


1891 


1896 


1892 


1897 


1893 


1603.418 




xorai 



v.— SALT. 

'T^HE Kansas salt beds are imx)ortant not only to Kansas but to all 
the surroanding countxy. In 1888 when Kansas salt first en- 
tered the market it was worth $1.22 x>er barrel at the factory; in 1897 
the average price for the same salt at the Kansas factories was but 
little more than thirty cents per barrel. This reduction in the price 
of salt has been gradual since 1888, although quite irregular. The 
citizens of Kansas and surrounding territory reap the benefit of this 
great decrease in price. 

The United States is today using about fifteen million barrels of 
salt a year, of which Kansas produces eight and one-half per cent. 
So large a production in one locality, which only a few years ago 
produced nothing, has materially affected the salt trade all over 
America. It has supplied salt to our own state and to all neighbor- 
ing states, thereby preventing shipment from the eastern mines into 
a large territory formerly supplied entirely from without. It has in 
this way not only decreased the price of salt in Kansas, Iowa, Mis- 
souri, and Texas, but at the same time has been an important factor 
in the reduction of salt prices everywhere else in America. The in- 
cluded tables show these conditions more clearly than can be given 

here. 

Geography of Salt-Mining Area. 

The exact limits of the salt deposits of Kansas are not known. At 
present, the only factories in operation are located in the vicinity of 
Hutchinson, and at Lyons and Kanopolis. 

The first discovery of salt in Kansas was made at Wellington, where 
the beds were reached at a depth of 250 feet. The eastern limit of 
these particular deposits probably is not far from Wellington. The 
northern limit is not known, salt having been found as far north as 
any deep wells have been sunk in prospecting for it. From the gen- 
eral geologic conditions it is quite evident that salt exists under vast 
areas westward from where it is now mined. A conservative estimate 
would plac« the total area underlaid by it at not less than 15,000 
square miles. 

In addition to this, it must be conceded that the Coal Measure shales, 
farther to the east, could furnish a strong brine, sufficient to manu- 
facture unlimited quantities of salt, were any one disposed to use this 
source. Such a factory was started at £1 Dorado, some years ago, the 

(55) 
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operator pumping water from a deep well which brought the brine 
from the Coal Measure shales. With the price of salt as high as it was 
in 1888, and had been for decades previously, such manufacturing 
could be conducted at a profit 

Geology of Kansas Salt. 

The salt beds of Hutchinson, Lyons, and Kanopolis are located in 
the Permian formation. The wells pass through the surface material, 
differing in thickness and character at different places, and then enter 
the Permian shales. At Lyons, at a depth of about 650 feet, the rock 
salt is first reached, from which point it is interbedded with shale for 
about 400 feet. Some of the salt layers are from 20 to 30 feet in 
thickness, while many others are very thin, often reaching only one- 
fourth of an inch. The interbedded shale likewise varies in thickness 
and in character. Throughout this 400 feet about two-thirds of the 
total thickness is salt, but it is difficult to find many of the salt layers 
exceeding 8 or 10 feet in thickness, and, even then the salt is not en- 
tirely free from sedimentary impurities. 

At Lyons the company is working on the thickest layer they have 
found, which lies at a depth of 1000 feet. The layer is 26 feet in 
thickness and is comparatively pure, although irregularly distrib- 
uted through it there is an occasional splash of shale impurities. 
Part of this same layer, however, is almost chemically pure, having 
yielded by analysis as high as 99 97 per cent, pure salt The condi- 
tions at Eanopolis, Little Biver, Kingman, and elsewhere are similar 
to those at Lyons. 

In the vicinity of Hutchinson, where the salt is dissolved under- 
ground, it is more difficult to determine the exact underground condi- 
tions, our knowledge being based wholly upon the records of the 
various wells which have been drilled into the salt beds. There are 
doubtless places here and there where the earthy impurities are less 
abundant and the layers of salt thicker, but as far as is known the 
general conditions for the whole area are about as thus given. 

There is abundant evidence that during Permian time large bodies 
of ocean water were cut off from the main ocean and were evaporated 
almost to dryness, so that the salt was precipitated from the concen- 
trated ocean brines. Throughout the same period, during the rainy 
seasons, various drainage channels carried earthy sediments down 
into the water, so that the sediments were spread out over the bot- 
toms and intermixed with the salt. 

Manofacturing Processes. 

Two kinds of salt are sent into the market from the Kansas mines, 
rock salt and evaporated salt. Formerly rock salt was mined at three 
different localities, Kingman, Lyons, and Kanopolis. The Kingman 
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mine has been abandoned for yean, as the demand for rock salt was 
not snfficient to justify the operation of so many shafts. At present 
the same company owns the mines at Lyons and Kanopolis, and usu- 
ally operates but one at a time. The shafts are made similar 4o coal 
shafts, or shafts in other mining localities. When the particular layer 
of salt is reached which it is desired to use it is quarried out in the 
same general manner as coal. The salt is undercut and wedged or 
blasted down, great rooms being opened with occasional pillars left 
to support the roof. The masses of rock salt are then hoisted to the 
surface, graded, and crushed to whateyer degree of fineness is desired 
for the particular market to which it is sent. 

In the manufacture of evaporated salt a hole is drilled to the salt 
beds and two pipes inserted. The outer pipe fits the opening of the 
well snugly 90 that water does not pass on the outside of the pipe. 
The inner pipe is smaller and allows water to pass between its outer 
waH and the inner wall of the larger pipe. One of these passes down- 
ward to the particular part of the salt beds to be dissolved, and the 
other one to near the bottom of the mine. Water is now forced down 
the shorter pipe and allowed to stand for some hours until it has dis- 
solved enough salt to saturate it. The strong brine, being heavier 
than the fresh water, settles to the bottom of the opening made by the 
dissolving out of the salt. When pumps are applied to the shorter 
pipe the extra pressure exerted upon the water causes the strong brine 
from the bottom of the mine to be forced up through the longer pipe 
l^e rapidity with which the pumping is done will determine the 
strength of the brine, as the water must remain in contact with the 
salt a considerable time to become entirely saturated. 

The strong brine is placed in vats or pans to be evaporated by arti- 
ficial heat. The different companies operating at Hutchinson and 
vicinity have slightly different mechanical devices for effecting thia 
evaporation and for getting rid of such impurities as the brine may 
bold, but the general operations are essentially the same. One com- 
pany has a method of producing a partial vacuum, so that the evapo- 
ration takes place at a lower temperature than would otherwise occur; 
but the greater part of the salt made at Hutchinson is evaporated un- 
der the ordinary atmospheric pressure. Different companies are 
making a specialty of different grades of this evaporated salt. 

Commercial Relations of Kansas Salt. 

The territory reached by our Kansas salt is as extensive as the 
western half of the United States. The domestic consumption in 
Kansas, Arkansas, Missouri, and Iowa is largely supplied through our 
Kansas mines, while much of our salt reaches as far north as Minne- 
sota and the Dakotas, and as far south as Texas. West from the 
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states mentioned nearly the whole of the salt used oomes from Kansas, 
excepting that supplied by California, Utah, and Nevada, whioh, in 
the aggregate, amounts to but little over half a million barrels a year. 
The» following table embodies the total output of the Kansas mines, 
stated by years, during the whole period since their operations began. 
The average price per barrel was obtained by dividing the total value, 
as reported, by the total number of barrels. 



TABI.K XX. 

KANSAS SALT PBODUCTION. 
From Uaited States Qeoiocioftl Surrey Beporte, esoeptins 1S97. 



Tear. 


Barrala. 

• 


ATerace 
prioa. 


Value. 


1883 


155,000 

450.000 

882,666 

855,&36 

1,48a 100 

1,277,180 

1,.%2,409 

1,341.617 

1,347,793 

1,224,980 


$1,219 
.45 
.45 
.357 

.52:^ 

.369 

.383 

.36 

.31 

.34 


$189,000 00 
202,500 00 
397,199 00 
304,775 00 
773 989 00 
471,543 00 
529,392 00 
4&3.701 00 
519,475 00 
417.626 94 


1889 


1890 


1891 ^. 

1892 


1893 


1894 


1895 


1896 


1897* 


Totals 


10„397,281 




$4,289,200 94 



* Cooperage in 1897 is reported at aboat twentjr-flve cents a barrel, and in other years at pro- 
portional rates, whioh shoold be added to abore totals to give a correct idea of the ma^iiitiula 
of the salt indostry. 



VI.— GYPSUM. 



i^YPSUM, the sulphate of calcium, has long been used in the 
manufacture of "plaster of paris." Daring recent years the 
application of the plaster of paris in plastering ordinary walls in 
buildings has been gradually extended, with a consequent increased 
demand for the plaster. 

Plaster of paris hardens, or " sets,*' in so short a time that it is 
impossible to erpread it on the wall in proper shape without treating 
it in some way to retard the setting process. The improvements of 
modem times have been largt ly along the line of the introduction of 
retarders in the setting process. With the difficulty of rapid setting 
overcome, there is opened up an ever-increasing demand for plaster of 
paris in ordinary plastering. 

Walls plastered with this material have many superior qualities 
over those plastered with old-fashioned lime mortar. The room dries 
in a much shorter time, so that it can be occupied earlier; it admits 
of being covered with wall paper within twenty-four or forty-eight 
hours after the plaster is put on, while the common lime-mortar 
plaster will discolor the paper if applied much under six months* 
time; it is harder and cracks less easily and sets on the wall better, 
and in every way is more serviceable, and hence more desirable as a 
plastering material. 

Fifteen years ago its use was hardly known for this particular pur- 
pose. The white plaster of Paris has been used for a coat of whiting 
or stucco covering the lime plaster for a much longer period; now, in 
the great Mississippi valley, it is used almost as much as the lime 
plaster, and probably will soon be used to a much greater extent than 

at present. 

Kansas Gypsum. 

Kansas has a large amount of gyx)sum from which the best hard- 
oement plaster can be made. The gypsum occurs in two somewhat 
diflPerent forms; one in the form of a rock, so that it is quarried simi- 
larly to other stone, and another in the form of small crystalline grains, 
producing a mass looking much like sand. The manufacturers of the 
plaster generally speak of this latter kind as "gypsum dirt," although 
in many places the quality of the material is sufficiently pure to 
hardly admit of the term "dirt." 

(59) 
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Geographic Locations. — The localities in Kansas where gypsam 
exists may be summarized as follows: First, the northern area, in the 
vicinity of Blue Rapids, where the rock form of gypsum occurs in great 
abundance interstratified with the Permian shales and limestones. 
It is quarried and used in the manufacturing process by the following 
comi>anies at Blue Rapids: Great Western Plaster Company, Fowler 
Brothers Cement Plaster Company, and Blue Valley Plaster Company. 

To the southwest of Blue Rapids gypsum is found in a number of 
localities, but rarely in sufficiently large quantities to be mined to any 
great extent until the vicinity of Solomon is reached. Here the ma- 
terial occurs some distance beneath the surface, and is mined and 
manufactured by the Crown Plaster Company, of Solomon City. 
Quite recently this company has been consolidated with the Kansas 
Cement Plaster Company which has a factory at Hope where the 
rock gypsum is also mined by shafting to a depth of seventy to eighty 
feet. In the vicinity of Solomon and of Hope the gypsum is not so 
prominent as it is at Blue Rapids, but still it is known that laige 
quantities of it could be obtained if there were sufficient demand for 
its products. 

South and southwest from Hope gypsum is known in the vicinity 
of Peabody and Newton, and for many miles to the south. Farther 
west, in Barber county, it is found in great quantities. The rough 
hill country to the southwest of Medicine Lodge is covered with gyp- 
sum, which occupies a position on the hilltops similar to the way in 
which limestone and sandstone cover hilltops in other parts of the 
state. In some places it reaches from twenty to thirty feet in thick- 
ness and occupies an area of many square miles, producing in the 
aggregate an amount of material sufficient to supply the whole world 
with hard plaster for many years. At Medicine Lodge Best Brothers' 
manufactory is located, where a large amount of the material is manu- 
factured into hard plaster. 

The " gypsum dirt " material, above alluded to, is found in many 
places in the central area not far from Hope. It was first manufac- 
tured into plaster at Gypsum City, but later, deposits of it have been 
found in other places and manufactories have been widely established. 
The Salina Cement Company has two plants — one at DiUon, on the 
Missouri Pacific railway, in the southern part of Dickinson county, 
and one at Longford, which manufacture the "Agatite " brand. The 
Acme Cement Company formerly was operating two plants in Kan- 
sas, one at Gypsum City, but this has recently been abandoned, and a 
plant at Rhodes, in southern Dickinson county, which is still in suc- 
cessful operation. There is also a factory located in the country, about 
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half way between Rhodes and Dillon, which obtains its material from 
the loose gypsum, or gypsam dirt. 

These five localities are the only ones which have thus far fur- 
nished this kind of material for the manufacture of hard plaster, but 
other places are known in the state where the same kind of deposits 
exist ; in fact, it seems as though this kind of material is found in 
small quantities in many of the valleys of the little streams almost 
throughout the whole Permian area of central Kansas. A few of 
these new localities are known to have large quantities of the mate- 
rial, and are awaiting the investment of proper capital and enterprise 
for their development. It need not be surprising should other de- 
posits be found as valuable as any thus far known. 

Origin of the Gjrpsum Beds. 

The origin and nature of formation of the rock gypsum is well under- 
stood. It has been produced by the evaporation of an inland body of 
ocean water. During Permian time it seems that a number of bodies of , 
water were separated from the main ocean and were desiccated partially 
to dryness. By such a process the calcium sulphate of the ocean water 
was precipitated almost the first of any of the salts held in solution. 
As has already been stated under the description of " Salt," some of 
these bodies of water were carried to a high degree of concentration 
and produced large beds of salt. Others were evaporated sufficiently 
to form beds of gypsum, and then in some way the evaporation seems 
to have ceased, as none of the more soluble materials known to exist 
in all ocean water are found immediately associated with the gypsum 
beds. It is hardly probable that one great inland salt sea covered 
the whole of the territory from Blue Rapids to Barber county. In 
fact the Barber county gypsum was formed at a later date than the 
Bine Rapids gypsum. Geologically it is about a thousand feet 
higher than the Blue Rapids gypsum, and could not have been in 
any way connected directly with the same body of water which pro- 
duced the Blue Rapids material. Bat from the nature of all the 
Permian rocks and the rocks of the Red Beds area it seems that the 
conditions remained much the same for a long time while a thousand 
feet of sediment was being deposited. 

Detailed stratigraphio investigations have not yet been carried far 
enough to show whether or not there is any general relation between 
the salt beds and the gypsum beds. 

The other deposits of gypsum, the so-called " dirt " deposits, are evi- 
dently much more recent in formation. Dr. G. P. Grimsley* has 
already advanced the idea that they have been deposited from spring 

•BoUetin G. S. A., iroL Yin, p. 238. 
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waters which have beoome satorated with calcium sulphate by being 
brought into contact with the rock gypsum existing near by. This 
view is undoubtedly oorrectj with the possible exception that it may 
be unnecessary to insist that any perceptible body of rock gypsum is 
necessary, as all the Permian shales are more or less permeated with 
it. Water percolating through these shales would dissolve the gyp- 
sum particles and would deposit them the same as though water were 
saturated with gypsum from heavier beds. Doctor Grimsley suo- 
oeeded in finding beds of rock gypsum adjacent to the loose gypsum 
dei>osit8 in a number of instances, but probably not in all. In either 
case it is quite probable such deposits are in the process of formation 
at the present time. 

Manuflftcturing Processes. * 

The methods of manufacturing gypsum into the hard plaster are 
comparatively simple and easily accomplished. They consist, first, 
in quarrying the raw product ; second, in preparing it for the calcin- 
ing furnace; third, in caicining it to drive out the water; fourth, in 
mixing it with some kind of a retarder ; and, fifth, in mixing it with 
hair or fiber to prepare it for mixing into mortar for immediate use. 

The mining processes are varied, according to the requirements of 
the various localities. Best Brothers simply go to the tops of the 
hills, quarry it as so much stone, break it into fragments as may hap- 
pen to be convenient, and send it to the factory. At Hope, a shaft is 
sunk to a depth of seventy-five to eighty feet, and the gypsum is un- 
dercut and broken down and hoisted, the same as rock suit or coal, 
and is then loaded onto a flat car and freighted to the factory, about 
a mile away. At Blue Bapids the gypsum outcrops along the bluffs 
of the Blue river and its tributaries. The common process of mining 
is that of tunneling, similar to the way coal is mined where it outcrops 
along a hillside. Here, also, it is loaded onto a flat car and freighted 
to the factory nearly a mile away by one of the companies, and is 
taken immediately to the factory by the other. 

Upon reaching the factory in all of these cases the rock gypsum is 
crushed by first passing through an ordinary jaw crusher and later 
between rollers until it is ground to a fine powder. From here it is 
sent directly to the calcining kettles. 

The loose gypsum or the dirt gypsum is taken up in a different 
manner. The surface soil is removed by a plow and scraper, after 
which ordinary disc harrows are employed to loosen the gypsum. 
The harrows are drawn over it in many directions, giving a loose, pul- 
verized mass from four to six inches in depth. Teams with scrapers 
are then sent out to gather up the loose materi&d, exactly similar to 
the way dirt and sand are gathered in ordinary road grading. 
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The oaVining kettles generally used are all of about the same pat- 
tern. Imagine a circular tank standing on end, made of boiler iron 
and strongly riveted* Such a tank may be from eight to ten feet in 
diameter, with walls from fiye to seven feet in height. Through the 
middle part of this tank pass two horizontal wrought-iron tubes about 
ten inches in diameter, fastened to the sides the way flues are fastened 
into an ordinary boiler. In the bottom of this tank is an iron bot- 
tom which is convex upwards; the whole set in masonry so arranged 
that a fire may be built under the kettle, with the heat passing up 
around the sides almost to the top and through the two flues which 
pass through the tank or kettle. Now, imagine a rotating vertical shaft 
passing downwards into the kettle through its center, and having 
arms attached on every side, but at various heights along it, so that 
by a simple rotary motion these arms, some above and some below 
the flues, will constantly agitate the powdered gypsum in the kettle. 
Such, in brief, is the calcining kettle used universally in Kansas, and 
gen^^rally employed throughout America. 

The gypsum, in a pulverized condition, is inserted in the kettle, 
the fires are built, and the temperature raised to a sufficient extent to 
drive o£F the water of crystallization. As the water escapes in the 
form of steam, the whole pulverized mass seems to boil like i^o much 
flour or dust with air driven through it. The length of time for heat- 
izig a charge depends upon the way the temperature has been held, 
but usually from two to three hours are required. At the end of this 
time the calciner, by methods which are somewhat of a secret, deter- 
mines that the calcining has been carried as far as is desirable, and 
thereupon discharges the whole mass into a bin of masonry. This 
discharge is effected by raising a small trap door provided at one side 
of the kettle so that the loose, powdered material runs out like so 
much flour would run from a bin. 

Here two different lines of operation are employed, one by one fac- 
tory and one by another. One method is to allow the hot calcined 
piaster to remain in the masonry bin until it has been cooled, so that 
it can be handled without danger of firing the buildings. The other 
is to remove it immediately through pipes to which suction is applied 
by means of a fan driven by machinery. If a sheet-iron pipe be low- 
ered to the surface of the plaster and a strong current of air driven 
through the pipe, it will suck up the powdered plaster and carry it to 
whatever hight is desired, at the same time reducing the temperature 
so that it can be handled or bagged at once if desired. By such a 
process much time is saved and much heavy masonry store room 
avoided. 
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After the plaster has cooled it^is removed to a proper room, where 
it is mixed with the retarder, should any be necessary, and later mixed 
with the hair or vegetable fiber, such as is used in common plas- 
tering, and lastly bagged and weighed and laid away in the store- 
room ready for shipment. 

A number of different kinks of retarders are used to prevent the 
rapid setting of the plaster. Some are claimed to be of secret com- 
position, some are bought on the general market, some companies 
manufacture their own retarders, and a few of the manufacturers of 
the plaster from the dirt gypsum claim that no retarder whatever is 
necessary for their goods. In general it may be stated that organic 
matter, clay, and materials which are plastic or somewhat of the nature 
of glue, will serve for retarders. Most of the retarders are largely 
made from products obtained from the large packing-houses. • The 
simple amount of clay and soil and other earthy materials existiug 
in the dirt deposits may in some cases be of the right kind and 
quantity to avoid the necessity of the addition of any retarder what- 
ever. 

Commerce of Kansas Plasters. 

Kansas cement plasters have finally made their way into almost all 
of the markets of America. They have traveled eastward to New York 
and Boston and westward to San Francisco. Occasionally shipments 
are made north and south to Minneapolis and New Orleans; but thQ 
greater part of the products of our factories are sold west of Ohio. 

The freight on such goods soon amounts to as much as the first 
value of the goods themselves. Freighting west of the Mississippi, 
as every one knows, is more expensive per ton per mile than in the 
eastern part of America. During 1897 the common rates from Kan- 
sas to St. Louis were three dollars a ton, and to Chicago four dollars 
a ton. This is more than the manufacturers of the same class of 
goods in the state of New York paid to get their products laid down 
in either St. Louis or Chicago. Still, in the face of these difficulties, 
the superior quality of the Kansas products permitted them to com- 
pete favorably in some of the eastern markets with materials manu- 
factured much nearer the ix)int of consumption. 

The following table gives the approximate output and value of hard 
plaster from our Kansas mines for 1^97, and for preceding years. 
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TABIiB XXI. 

SHOWING AMOUNT AND VALirE OF GYPSUM PRODUCED IN KANSAS FBOM 

1889 TO 1807. 



Year. 


Output 

in tons 

(2000 poanda). 


Average * 

price 
per ton. 


Valne 
of ontpnt. 


1889 


17,332 
20,250 
40,217 
41,016 
43,631 
64,889 
72,947 
49,435 
50,045 


15 44 
358 
4 01 
4 76 
4 16 

4 65 
3 74 
300 

5 06 


194,235 
72,457 
161,322 
196,197 
181,599 
301,884 
272,531 
148,371 
252,811 


1890 


1891 


1892 


1893 


1894 


1895 


1896 


1897 


Totals 


399,762 




$1,680,407 





Figures from 1889 to 1896, inclusiye, are taken irom the Reports of the United 
States Geological Survey. 



Vn— HYDRAULIC CEWDENT. 



nnHUS far in our history Kansas has produced hydraulic cement 
in considerable quantity in only one place — Fort Scott. Here 
two factories are in successful operation, and are producing a high 
grade of hydraulic cement at the rate of about 160,000 barrels per 
year. It is made from an impure limestone — the cement rock of Swal- 
low, or the lower member of the Oswego limestone system, as desig- 
nated in our University Geological Survey. 

This limestone is peculiar in character, having in most places but 
a single layer, being exceedingly compact in texture, fine in grain, 
with a conchoidal fracture, imd dark in color for a limestone. Its 
chemical composition, as determined by a series of analyses just com- 
pleted in the chemical department of the University, is as follows. 
Other samples ' have been analyzed by other parties, the results of 
which are also given. 

Historical Sketch. 

A brief historical sketch of the hydraulic-cement industry of Kan- 
sas was kindly furnished by Mr. 0. A Brockett, president of the C. A. 
Bfockett Cement Company, at Kansas City, and is as follows: 

" Hydraulic-cement rock was first discovered at Fort Scott in 1867, 
by A. H. Bourne. ' Samples of rook were sent to Prof. Louis Agassiz 
of Harvard University, Cambridge, Mass., which elicited the follow- 
ing reply: 

Harvard University, 

Cambridge, Mass., April 17, 1868. 
Your curios specimens are received, and are a valuable acquisition to our cabi- 
net of minerals, for which please accept our thanks. The rock, if propelrly cal- 
cined, will make a very superior quality of hydraulic cement, and, I hope, a for- 
tune to you. Yours tliankfully, Louis Agassus. 

" Small works for the manufacture of hydraulic cement were bailt in 
1868, and were known as the Port Scott Cement Works. In 1869, C. 
F. Drake and Dr. B. F. Hepler associated themselves wi^h the com- 
pany in the manufacture of the cement. In the fall of 1869 they had 
invested $4000 in the works, which had a capacity of producing ten 
barrels of cement per day. The price of Louisville cement in that 
market at that time was ten dollars per barrel. The Fort Scott Ce- 
ment Company put their price down to five dollars per barrel. The 

(86) 
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demand for hydraulio cement in the West at that time was exceed- 
ingly limited. When the M. K. & T. railroad reached Port Scott 
they commenced the use of Fort Scott hydraulic cement, and used it 
in all their bridges between Fort Scott and Texas, with the best re- 
sults, and have used large quantities annually since. 

" The first full car-load of Fort Scott cement was shipped in 1870, 
and was used in the Arkansas river bridge. The Kansas City, Fort 
Scott & Gulf railroad about that time also adopted the use of the Fort 
Scott hydraulio cement. The New York Construction Company, of 
New York, used 800 barrels in building the gas-works at Jefferson City, 
Mo., paying for the same three dollars per barrel free on board cars 
at Fort Scott. In 1871 the capacity of the works was increased to 
fifty barrels per day, and the price reduced to three dollars per barrel. 
In 1872 the Fort Scott cement was used at Humboldt, Emporia, Wa- 
mego. Junction City, and Topeka, a car-load being shipped to each 
place at three dollars per barrel, and- was also introduced at Kansas 
City, Mo., and other points, and in 1873 it was used in the construc- 
tion of the water- works at Kansas City, Mo. The reservoirs built in 
that year and lined with Fort Scott cement are in most excellent con- 
dition after twenty-four years of use. 

" In 1874 Mr. C. H. Boyle bought the works and increased the capac- 
ity to 100 barrels per day. In 1879 Mr. C. F. Drake purchased back 
the works, still further increased their capacity to 500 barrels per 
day, and leased the plant to B. F. Gardiner, who operated the works 
until his death, after which they were purchased by the C. A. Brookett 
Cement Company and have since been operated by it under the 
corporate name of the Kansas City and Fort Scott Cement Company. 
The capacity of the works has been increased to 700 barrels per day. 

*' In 1887 another plant for the manufacture of Fort Scott hydraulio 
cement was built on the line of the Kansas City, Fort Scott & Mem- 
phis railroad, about two miles north of the city of Fort Scott. This 
mill is owned and operated by the Fort Scott Hydraulic Cement 
Company, and its capacity is about 700 barrels per day, making the 
total daily capacity of the two cement mills about 1400 barrels. Owing 
to improved machinery, the cost of producing hydraulic cement dur- 
ing the last several years has been greatly reduced, and the cement is 
now sold at a price not exceeding seventy-five cents per barrel, free 
on board cars at the mills. It will be seen, therefore, that the industry 
started on so small a scale has become one of considerable impor- 
tance, and has been of great advantage to the city of Fort Scott, as 
well as to the state. The two companies employ a large number of 
men in their quarries, and in their mills in the manufacture of the 
cement, for which they find a ready sale. 
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** Fort Scott hydraulic cement has been used by nearly all the rail- 
roads throughout not only Kansas, but the adjoining states, and the 
two companies market their product in Kansas, Missouri, Texas, Ar- 
kansas, Louisiana, Indian territory, Iowa, Nebraska, Colorado, and 
New Mexico. Some 30,000 barrels or more are used annually in the 
public works of Kansas City, Mo., and the annual output of the two 
companies is now about 160,000 barrels. It should be borne in mind 
that, with the improved machinery of the present day, hydraulic ce- 
ment can be made so cheaply that it is sold in the market at a price 
not greatly exceeding that of ordinary lime, and in all the large cities 
it is being used to the exclusion of lime mortar in brick and stone 
work and its use should become general. 

'' The process of manufacture is as follows: The cement rock, when 
quarried and broken into pieces of suitable size, is properly burned in 
kilns constructed especially for the purpose. After the important 
process of calcination the material is drawn out of the kilns and care- 
fully inspected. As much of it as is properly burned is sent to the 
mills, to be finely ground and otherwise prepared for the market. 
Great care and a thorough knowledge of the art of making cement 
are indispensable to the production of an article of such quality and 
character as will give general satisfaction and insure uniform results. 
After the cement is properly prepared it is packed into barrels, paper 
sacks, and cotton bags and shipped to points of destination." 

TABLE XXIT. 

SHOWING AMOUNT AND VALUE OF HTDBA.ULIC CEMBNT PRODUCED IN KANSAS. 

The flgnns from 1888 to 1886, inolaslTe, are based npon the reports giren by the U. S. 

Oeologioal Survey. 



Year. 



1888.. 
1889.. 
1890.. 
1891.. 
1892* 
1893.. 
1891.. 
1895.. 
1896.. 
1897.. 



Totals. 



Barrels. 



40,000 
150,000 
150,000 
140,000 
110,000 
60,000 
50,000 
140,000 
125,567 
160,000 



1,125,567 



Price per 
barrel. 



75 
70 
70 
69 
69 
35 
50 
40 
40 
40 



cts. 



(( 
It 

i( 

C( 

(t 

ft 
ti 
t( 



Value 
of output. 



$30,000 
105,000 
105,000 
97,440 
77,000 
21,000 
25,000 
56,000 
50,226 
64,000 



$600,666 



• Includes Kansas City, Mo. 



VIII .— BUILDma STONE. 



XTANSAS has two kinds of building stone: sandstone and lime- 
stone. There are but few good quarries of the former within 
the state, excepting the quarries of flagging stone, which in some 
places supply a great abundance of stone of superior quality. The 
limestone is particularly abundant in the Coal Measure and Permian 
areas of the eastern third of the state, although sotne quarries are 
worked to a considerable extent farther west, in the Benton and Nio- 
brara. 

Sandstone. 

The sandstone of Kansas, so far as quarries have been opened, is 
confined entirely to the Coal Measures of the state, and principally to 
the southeastern comer of the state. In Cherokee county, numerous 
quarries of flagging stone are, or have been, operated, and an occa- 
sional quarry producing dimension stone. Crawford and Bourbon 
counties likewise have quarries of flagging stone, with occasional quar- 
ries supplying dimension stone. 

Further west, in the vicinity of Thayer, Neodesha, and Independ- 
ence, a considerable quantity of dimension stone has been quarried 
in earlier times from the heavy beds of sandstone which are found in 
many places; but almost all of these quarries are abandoned at the 
present time. Other portions of the state have furnished almost no 
sandstone at any time in our history, and at present are practically 
furnishing none. 

Dimension Stone, — In Cherokee county, to the east and southeast 
of Columbus, at many points for a distance of from six to eight miles, 
dimension sandstone has been obtained of a fair quality, and has been 
used in bridge building and in laying foundations for houses in 
Columbus and other towns and for supplying a considerable demand 
from the rural districts. Such stone was quarried as early as 1866 by 
the settlers who located in Cherokee county. In those early days it 
was usually customary for the individual farmer to quarry the stone 
he wanted, either from his own land or from that of a neighbor. 
There was no special market for it, and therefore the quarries were 
not operated regularly. In later times, as Columbus began demand- 
ing permanent improvements, large quantities of the stone were pro- 
duced at a considerable number of quarries, and were used for the 
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foundations of buildings and for rough walls. A few buildings in 
(Tolumbus have been erected entirely from sandstone sawed into blocks 
of proper size thereby providing a smooth and handsome wall. 

Numerous buildings in Thayer, Chanute, Neodesha and Independ- 
ence likewise have heavy sandstone for the basement, and in many 
oases the entire building is made of stone. The stone at Thayer 
principally comes from quarries lying south and west of the town. 
Those in Neodesha are obtained from the heavy sandstone immedi- 
ately under the town, the quarries principally being along the bank 
of the creek just at the northeast border. The sandstone quarries in 
the vicinity of Independence are located in diffent directions from the 
town, some of them near by and some of them on the hills to the east 
and northeast. As there has been but little done in the way of the 
erection of new buildings and in railroad construction and bridge 
building during recent years, there has been but little demand for di- 
mension stone, and therefore the sandstone quarries have been worked 
almost none throughout all this country for a number of years. 

Flagging Stone. — Kansas produces a much larger quantity of flag- 
ging sandstone than of dimension sandstone. Quarries producing 
broad, smooth stone of great size have been and are now being operated 
in many different places here and there throughout the southeastern 
eighth of the state. The Coal Measures sandstone frequently is 
found with conditions particularly favorable for the production of ex- 
cellent flagging stone. 

In Cherokee county the extreme southeastern part of the hilly 
land lying to the southeast of Columbus is a notable place for such 
quarries. Here on the hills in the vicinity of the so-called "tim- 
bered hills," near Tehama post-office, the stone is found in unusually 
broad, smooth layers, suitable for all kinds of flagstones. Formerly 
the farmers living near these quarries supplied themselves with stone 
for building stone walls of various kinds, and not infrequently sta- 
bles and small bams were roofed with them, the broad, thin stones 
being lapped over each other, somewhat similar to shingles on a roof. 
Such stone was also used locally for the manufacture of grindstones 
and abrasive stones of different kinds, being particularly suitable for 
this purpose. The rock at this place is of a light buff color, the sand 
grains are sharp and well held together by the cementing material, 
and the rock is particularly free from earthy impurities. Should a 
location be desired by a company for the extensive manufacture of 
grindstones and other grit-stones where coarse grains are desired, 
this would be a most excellent locality. It is the common testimony 
of the few people who have used these home-made grindstones, that 
they are far superior, in abrasive capacity, to any of the more neatly 
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dressed goods obtained on the general market. At present these quar- 
ries are practically abandoned, principally on account of the long dis- 
tance they are from railroad stations. 

Farther to the east and on lower ground, about four miles south of 
Crestline, J. B. Barrows & Sons have been operating a quarry of flag- 
ging stone for ten or more years. They haye an excellent grade of 
sandstone which occurs in broad, smooth, thin layers, sufficiently free 
from fissures to produce flags of any desired size. The principal 
market Messrs. Burrows haye found for their stone is at Galena. For 
a number of years they haye constantly been carting the stone to 
Galena, where they haye been laid in walks and in curbing. A yisitor 
to Galena will notice that more than half of the sidewalks in that 
thrifty town are made of sandstone, nearly all of which came from the 
Burrows quarry. For the last year the demand for sidewalk building 
has been much less than usual, Mr. Burrows stating in his report that 
their total output for 1897 was only about one-half what it had pre- 
yiously ayeraged. 

At different places along Brush creek, to the southeast of Oolumbus, 
flagging stone has been quarried and hauled to Ck>lumbus and else- 
where for sidewalks and other purposes, although no other quarry has 
been operated so extensiyely as the two already described. 

Crawford county likewise is capable of producing untold quantities 
of flagging stone. Just to the northwest of Farlington, only a short 
distance from the station, two or more quarries haye been opened in 
beds of flagging stone of unsurpassed quality. Blocks can be obtained 
here of any desirable size, with a thickness yarying from three to six 
inches, and with a surface almost as true and eyen as a floor. Stone 
from these quarries haye been taken to Girard and used there liberally 
in sidewalk building. This is the only place in the county known to 
the writer where quarries are opened and in operation producing flag- 
ging stone, but it is well known that other localities could be found 
where similar quarries could be operated. 

Bourbon county perhaps has turned out more flagstone than any 
other county in the state. The same sandstone horizon operated at 
Farlington extends northward and supplies untold quantities of flag- 
ging-stone material. The quarries are operated in the yicinity of 
Gilfillan, Bedfield, and Bandera, from which stone is shipped to all 
points in eastern Kansas and western Missouri for sidewalk purposes. 
Hardly a city of any considerable importance can be yisited but that 
the Fort Scott flags will be found in the walks. Here the rock oc- 
curs in broad, thin layers, with smooth surfaces similar to those al- 
ready described. It is probable that this county alone could supply 

a thousand times the amount of flagstone annually used by the entire 
state. 
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Labette nnd Neosho counties have some good flagstone quarries. 
This is particularly true at different places in the northeast part of 
Labette county and the southeast part of Neosho county, where the 
same geological horizon outcrops which carries the Farlington, Bed- 
field, Gilfillan, and Bandera flags. Mr. Robinette, living near the 
southeast part of Neosho county, for a number of years has operated 
the quarries on the west bank of the Neosho river from which flag- 
stones were hauled to Parsons and other towns for the construction 
of walks. 

Farther west, in the Dakota sandstone areas, a considerable amount 
of sandstone has been quarried for local use. Almost every town and 
village in such areas have basements of their buildings made princi- 
pally from the Dakota sandstone, and many of the buildings them- 
selves are of the same. At present, however, but little quarrying is 
done in the Dakota sandstone area, although a strip of country reach- 
ing from the north side of the state in Washington county to the Ar- 
kansas river in Edwards county is covered by the Dakota sandstone, 
so that in almost every township valuable stone could be obtained if 
desired. 

Along the southern part of the state the x>oorly cemented sandstone 
of the Bed Beds has furnished building material to a limited extent. 
One large building in Harper is constructed entirely of the Bed Beds 
sandstone, and many other buildings have the basement made of the 
same material. This rock, however, is not of sufficient value for ex- 
tensive use. 

Limestone. 

Limestones are quarried in Kansas much more extensively than 
sandstones. Of the statistics for 1897, more than 88 per cent, repre- 
sent limestone. 

In the southeastern part of the state a small amount of quarrying 
is done in the Subcarboniferous limestone at and near Galena. This 
limestone is a highly crystalline one, very compact in character, light 
blue in color, and occurs in heavy layers, so that large dimension 
stone could be obtained from it, were the quarries operated for that 
purpose. ' It is the same rock in every respect, both as to geologic age 
and general character, that is so extensively quarried at Carthage and 
other points in Missouri. From the Carthage quarries many thou- 
sands of dollars' worth of stone are shipped into Kansas, all of which 
might be supplied from the Kansas stone if quarries were worked as 
extensively as might be done. The quarries at Galena are operated 
to supply local demand, and that only for foundation material in 
buildings, although considerable dimension stone is shipped from 
Carthage into Galena for the larger buildings. 
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Years ago this same stone was quarried at Galena, at Lowell, and 
elsewhere for the production of lime. It is bo abundant in quantity 
and so easily aocessible along the hillsides that it is a great wonder 
more lime kilns are not in operation. The same rock is quarried at 
different places in Missouri and burnt into lime, producing lime of a 
good quality, but no better than might be obtained from Kansas 
quarries. 

To the northwest of Cherokee county many local quarries in heavy 
limestone formations have been operated, some of which are still 
operated in an irregular manner. The most extensive of these is the 
quarry at lola, which has produced large quantities of dimension 
stone and sawed flagstone for local trade and for shipment to other 
points. The limestone at lola exists in a layer nearly forty feet thick, 
from which dimension blocks of any size or proportion desirable can 
be obtained. 

Still further to the northwest the next quarries are those along the 
banks of the Kansas river west of Kansas City, from which large 
quantities of stone are taken for ballast and for macadamising streets. 
Near Kansas City a deposit of fragmentary material exists from which 
large quantities have been shipped for making sidewalks and for 
macadamizing streets and for similar purposes. 

Other places furnish quantities of stone, the output of which would 
be greatly increased if the demand were sufficient to justify the ex- 
tensive operation of quarries. Q-enerally, however, it is principally 
a local demand, for which no statistics can be gathered, but which in 
the aggregate amounts to many thousands of dollars. 

Still farther west a limestone exists which is remarkable in many of 
its properties, permitting it to be successfully quarried for all kinds 
of dimension stone wherever it comes to the surface. It is known 
commercially as the Cottonwood Falls limestone, because such large 
quantities have been shipped from Cottonwood Palls and Strong City 
to so many points within and without the state. The same rock has 
been quarried at a dozen or more places to the north of Cottonwood 
Falls, such as Eskridge, Alma, Manhattan, Beattie, and a number of 
other places. This limestone is not very thick, averaging from five to 
eight feet, and generally consists of two individual layers, known in 
the markets as the " upper " and the " lower." The rock from the two 
layers differ slightly in quality, the lower one generally producing the 
best stone. Its most valuable properties are two: almost perfect uni- 
formity of texture throughout, and the absence of vertical fissures. It 
is white or light cream in color, fine and non-crystalline in texture, and 
well filled with the little rice-grain-like invertebrate fossil, Fusulina 
cylindrica. The color is so uniform that when the stone is placed in 
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a building the general color effect is very pleasing and satisfactory. 
The absence of vertical fissures and the uniformity of texture through- 
out make it possible to obtain dimension blocks of any size desired, 
which can be worked with perfect uniformity. These qualities make 
it by all odds the most desirable and therefore the most extensively 
used stone in the state. Large buildings are erected from it entirely, 
and many others partly constructed from the same rook. The differ- 
ent quarries so widely separated make it possible for a large community 
to use it without paying excessive freight. 

From this Oottonwood Falls limestone the following important 
buildings are constructed: Snow hall, and the stone trimmings of the 
main building, University of Kansas, Lawrence; the M. E. church, 
Lawrence; the Book Island depot, Topeka; the Santa Fe depots at 
Ottawa, Wellington, and elsewhere; and a number of other depot 
buildings along the lines of the different railways in Kansas. 

In addition to the above-mentioned uses, the different railroads in 
the state use the Ck>ttonwood Falls limestohe for bridge building and 
other construction purposes. This is true to so great an extent that 
many^thousands of dollars' worth of dimension stone are annually 
supplied the different Kansas lines for use in this state and elsewhere, 
much of it being shipped outside of the state. 

A few hundred feet above the Oottonwood Falls limestone are 
heavy beds of the Permian limestone, which are unusually filled with 
flint nodules. These soft Permian limestones, carrying so much flint, 
are very serviceable for railroad ballast, and are extensively quarried 
and crushed for this purpose at different places. The quarry near 
Strong Oity has probably yielded more ballast of this kind than any 
other one in the state, but extensive quarries are operated farther 
west along the Santa Fe at Florence and near Marion, and along the 
Bock Island at different points, all of which produce practically the 
same kind of stone. 

In the central and west-central part of the state, the Oretaceous 
limestones have been quarried to a great extent. On account of their 
soft, chalky character, they are generally spoken of locally as a mag- 
nesian limestone, although such a term is entirely misapplied. A belt 
of country stretches across the state, by way of Beloit and Bussell, 
throughout which a fine layer of limestone is quarried and broken 
into pieces suitable for fence posts. Travelers passing from east to 
west along almost any railroad line in the state can notice large fields 
and x>&sture8 fenced entirely by fastening the wire fencing to these 
stone posts, which are set in the ground similar to the way common 
wooden posts are used in ordinary fencing. The Oretaceous lime- 
stones also serve many structural purposes in all of the cities and vil- 
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lages within the Cretaoeoos area. The rock is so soft it can easily be 
sawed into blocks, and worked with chisel and hammer much more 
rapidly than ordinary limestone. This, added to its property of ma- 
terially hardening after quarried, greatly increases its value. None 
of it is what would be called a first-class building material, yet it is 
capable of being used in many ways to a great extent, and furnishes 
a convenient and durable structural material for that part of the state, 
which tolerably effectually prevents other stone from being shipped 
in. Here, as elsewhere, local demands are not so great now as they 
formerly were, but every year thousands of dollars' worth of the rock 
are quarried and used for various purposes, principally for supplying 
fence posts. 

A large amount of work, in systematically examining the Kansas 
building stone, has been performed by members of the University 
faculty. This was particularly true during the years 1892 and 1893, 
at which time a large collection was made, from almost all over the 
state, by Professor Williston, and many chemical analyses made by 
Professor Bailey and his assistants, in the chemical department, and 
crushing tests made by Professor Marvin and his assistants, in the en- 
gineering department. This work was done especially for the exhibit 
of Kansas building stone at the World's Fair. The results of the in- 
vestigation have not yet been published. A synopsis of it, however, 
was published in the Sixteenth Annual Report of the Director of the 
United States Geological Survey, part iii, page 504, from which the 
following tables of chemical and physical properties are taken: 
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The actual oommercial importance of the Kansas stone quarries 
for 1897 is shown in the appended statistical tables, in which is given 
the total output of the Kansas quarries for 1897 and preceding years. 
It is impossible to estimate the total value of stone quarried in Kan- 
sas; so many thousands of oords have been taken out a little at a time 
by the individual farmers and by the local dealers to be used in the 
foundations of buildings and the constructioir of bridges and in many 
other ways, that nothing but the merest guess could be applied to 
them. It is well within the limits of probability, however, to say that 
more than five million dollars' worth of stone have thus been pro- 
duced. 

• The future prospect of our quarries is dependent almost entirely 
upon the extent of internal improvements in Kansas and adjacent 
territory, and the largest proportion of stone will come from the Cot- 
tonwood Falls series of limestone for reasons already given. Should 
a demand be created, the quarries already in operation and others 
which would soon be put in operation would readily supply many 
times the amount they thus far have produced. 

TABI.B XXTI. 

SHOWINO VALUB OF BUILDINQ STONB PBODUCED IN KANSAS FBOM 1388 TO 1897. 

Figaros for 1880 to 1880, inolnsiTe, are taken from the reports of the United States 

Geological Survey. 



Year. 



1880.. 
1888* 
1889.. 
1890.. 
1891.. 
1892.. 
1893.. 
1894.. 
1895.. 
1896.. 
1897.. 



Totals 



Sandstone. 


Limestone. 


$11,000 


$131,570 


1,000 


144,000 


149,289 


478,822 


149,289 


478,822 


80,000 


300,000 


70,000 


310,000 


24,761 


175,173 


30,265 


241,039 


93,394 


316,688 


18,804 


158,112 


23,180 


173,000 


$650,972 


$2,907,226 



* Reports for 1888 inelode onl^ (for sandstone) the prodaotion from Bitohie; and (for lime- 
stone) tue production from Winilald, Florence, Auffusta, and Oketo. 



H 



IX -CLAYS. 



XT' ANSAS has a great abundanoe of olays suitable for the manufao- 
^^^ tore of all grades of the more common olay goods. In the 
northeastern part of the state the glacial loess clays abound, and fur- 
nish the different varieties common to other glacial areas, such as 
Iowa, Missouri, Illinois, Indiana, Ohio, etc. Throughout all the 
eastern part of the state the Coal Measure shales occur, and supply 
clay for brick making and ordinary pottery ware. Further west, in 
the Permian of the state, particularly in the Flint hills area, the clay 
shales have smaller per cents, of impurities than the Goal Measure 
shales do, and probably could be used to advantage for many of the 
higher grades of ware should any one ever put them to such a use. 
Beyond tlie Permian, in fhe Dakota, Benton, and Tertiary areas, many 
places are known where good clays exist in large quantities suitable 
for all kinds of brick work and for the manufacture of earthenware. 

Thus far no deposit of first-class fire-clay or clay sufficiently pure 
to make the highest grade of queensware or porcelain has been dis- 
covered. Could a deposit of good fire-clay be found in the eastern 
part of the state — a fire-clay suitable for retorts — it would be of great 
value. During 1897 our Kansas zinc smelters consumed 5757 tons of 
fire-clay in their smelting operations, all of which was shipped into 
the state from outside localities. In addition to the consumption of 
fire-clay by our zinc smelters, there would be a ready market for it in 
limited quantities for. many other enterprises in different parts of the 
state, and it could even be shipped outside the state at remunerative 
figures. 

Uses of Kansas Clays, — At present the Kansas clays are used prin- 
cipally for the manufacture of drain* tiling, paving brick, pressed 
brick, and common brick. In addition to these, in the history of our 
state a number of factories have been established for the production 
of the cheaper grades of stoneware, and in the aggregate large quan- 
tities of clay^ have been consumed for this purpose. 

The clay industries are principally confined to the eastern side of 

the state. On account of the cheapness and desirability of gas as a 

fuel, the natural-gas area is destined to become the center of our clay 

industries, and already can almost claim that title. Next in impor- 

—6 (81) 
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tance is the great coal area, where fuel is but little more expensive than 
in the gas fields. 

Beyond the areas of cheap fuel the principal factor controlling the 
location of plants for the manufacture of clay goods is that of market. 
Wherever there is a great demand for brick there brick factories will 
be located, unless the absence of clay and the high price of fuel posi- 
tively prevents. During the periods of municipal improvements and 
building, brick factories sprang up and flourished for a time to supply 
local demands and later declined or entirely disappeared. There is 
scarely a town in all eastern Kansas which has not at one time had a 
factory for the mannfacture of different kinds of brick. Some of 
these factories are still in existence, while many of them, having 
served the purpose for whioh they were constructed, are discontinued. 
Should there be a return of extensive municipal improvements within 
our state, or should street paving with brick become general in our 
Kansas towns, there would be a great expanse of brick making, equal- 
ing or surpassing anything our state has ever witnessed. 

The following tables show the present status of the clay industries 
in Kansas: 

TABI.E XXVII. 

SHOWING AMOUNT, KIND, AND VALUB OF KANSAS CLAT PRODUCTS IN 1897. 

Number of firms raportinflri 32. 



Description. 


Quantity, in 
thousands. 


Averaffe 

price 

perM. 


Valne. 




19,548 

18,a78 
100 


15 33 
5 26 
7 18 

10 00 


$104,256 71 

10,241 49 

132,222 07 

1,000 00 

7,600 00 

10,000 00 


Preaend brick 


Vitrified brick 


xTTB brick. ••••■... 


Drain tile 


Other clav noductB 






Totals 




••••••••• 


39,974 


$265,320 27 
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Anticlinals, relation to oQ and gas 49, 60 

Antimony in galena 20 

* 'Aqua fortis," gold not soluble in. 14 

Argentine : 

lead smelting at 32 

refinery, establishment of 15 

smelter, place of output of, in Kansas 

products. 12, IS 

smelter, production of, for 1896 16 

smelter, production of, for 1807 13, 16 

Arkansas City, tests of stone from 77 

Arkansas. 25, 57, 60 

Arkansas riTer 24, 68, 78 

Arsenic in galena o. 20 

Artificial heat, CTaporatlon of salt by 57 

Aahof coal 41 

Assayings, results of 14 

Associated materials, minerals, andtores... 22 

23, 25 

Association of lead and sine ores 19 

Atchison coal mining. 38 

Atchison, Topeka A Santa Fe railway.. 89, 75 

Augusta, limestone production of. 80 

Axis of anticlinal 50 

B. 

Bailey, Professor: 

assays for gold by 15 

analyses of stone by 76 

analyses of oils and gas by 50-52 

Ballast 74. 75 

Bandera sandstone.. 72, 78 

Barber county : 

gypsum in. 60, 61 

tests of stone from.... 79 

Barite (barium, sulphate of) 23 

Barley, production of, in U. S. during 1897.. 10 

Barrels, cooperage of 58 

Barren area, Cherokee county. 48 

Bartow, Dr. E., analyses by 67 

Baxter Springs, company from 17 

Beattie, limestone from 77, 78, 80 

Beds: 

coal 36-89 

gypsum. 59-61 

relation of salt and gypsum 61 

limestone 73-76 

sandstone 70-73 

Beeves slaughtered in U. S. during 1897 10 

Belgian furnaces in U. S 33, 34 

"Bell" in coal-beds 41 

Beloit 75 

Bentonarea^ 70, 81 

Benton Cretaceous. 78 

Best Brothers Cement (^mpany 60, 62 

) 
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Bine Mound, ooal-mininc at. 89 

BlnaBapidB: 

gypeomat. 60, 82 

gypsnm mannfacturing ooini>ames at.. 00 

fTpeam, origin of 61 

Bine rlTor, gypsnm on 62 

Blue Valley Plaster Company 60 

Blue Titriol, mannfactare and prodnetion. 16 

Blnfh, gypsum oateropping along 62 

Board of agricoltare* reports by 5 

Boicoart, ooal-mining at 39 

Bonanza 17 

Boston, gypsnm shipped to 64 

Bonrbon conaty, sandstone in 70 

Bourne, A. H., discovery of cement rock by. . 67 

Boyle, C.H 68 

Brick: 

clay suitable for t 81 

common, paring, pressed 81^83 

Hre 82 

Titrifled 82, 83 

statistics of production, etc 82, 83 

Brockett, C. A. 66 

Brockett Cement Company 66, 68 

Bridge building: 

limestone for 75 

sandstone for 70 

hydraulic cement for 68. 60 

Brown county, tests of stone from 79 

Brush creek : 

coal on 36 

sandstone along 72 

Building stone : 

see Limestone and Sandstone 69-80 

exhibit of, at World's Fair 76 

tests of 77-79 

Bulletin : 

Geological Society of America 61 

inquiries about desirability of 6 

University Geological Survey of Kansas, 

Mineral Resources to be a 6 

Bullion : 

western, increase in value of 13 

western 16 

Business men, opinions of, on bulletin on 
Mineral Kesources 6 

Butler county, tests of stone from 77 

Butter, statistics on 10 

c. 

Calamine, occurrence of 21 

Calcite, occurrence of 23, 24, 25 < 

Calcination of gypsum 69-62 

Calcination of hydraulic cement 69 

Calcining kettles 63 

Calcium carbonate 22, 67, 77-79 

Calcium sulphate, see Gypsum 69-65 

Calcspar 22 

CaUfomia..... 14, 68 

Calories, heat units 41 

Calves slaughtered in U. S. during 1897 .... 10 
not a dairy product. 9 

Cambridge, Kan 78 

Capital, openings for, in gypsum manufac- 
ture 61 



Carbon : 

in coal 41 

in sine smelting, use of 34 

monoxide 52 

Carbonaceous character of shales 82, 53 

Carbonate : 

calcium 22, 67, 77-79 

lead 20 

magnesium 67, 77-79 

sine 21 

Carbon dioxide 62, 67 

Carbondale, coal mining at 39 

Carboniferous formation 77-79 

Carney & Aldrich, exhibit of galena at 

World's Fair by 19 

Carterville, ores near 25 

Carthage, Mo., limeoiOBe shipped from .... 73 

Cattle, statistics concerning, faults in 8 

Caving of roofs 28 

Cavities in limestone, lead and ainc ores in, 28 
Cement, Ga., analyses of cement rock from, 67 
Cement, hydraulic (see Hydraulic Cement), 

66-69 
Cement plasters: 

commerce of IS, 06, 68, 69 

rock, occurrence of 06, 67 

rock, analyses of. 67 

Central Coal and Coke Companj' 41 

Cerusite 20 

Chalky limestone 75 

Chambers in limestone 26 

Chambers in mines 28 

Chanute, value of gas produced at, in 1807 . . 54 

Character of lead and ainc ores 19 

Charles, A. W 79 

Chase coun^, tests of stone from 78 

Chautauqua county, coal mining in 38 

Cheese, cows milked for, and production of, 10 

Chemical analyses 41, 62, 67, 77-79 

Chemical and physical properties of coal. . 41 
Chemical and physical properties of stone, 

77-79 

Chemical composition of gas. 62 

Chemicaldept.,Univ. of Kan... 25, 60, 66, 76 
Cherokee county : 

building stone in 70, 71, 74 

lead and ainc ores from 17, 20 

oil and gas in 63 

tests of stone from 78 

Cherokee shales, oil and gas in 46-49, 53 

Chicago 64 

Chicopee 87, 41 

Cherry vale : 

analysis of gas from 62 

value of gas produced at, in 1897 54 

Celsius or centigrade scale 51 

Census of 1896, table based on 10 

Cheap fuel in clay industries. 81, 82 

Clay Center, stone from 77 

Ciay county, tests of stone from 77 

Clay: 

industries, where located 81 

in lead ores 2Q 

in zinc ores 21 
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Clay: 

prodaetian, 1888 to 1887 80 

ivodaelaoii for 1897 82 

ClayB 81-88 

Clays, Kansas, uses of. 81 

CleaTa«ein galena 20 

Ciood oonnty, ooal mining in 38 

Coal 86-42 

aathraoite, tests of 41 

ash of 41 

beds, abandoned 31-80 

beds, thiekness of 88-89 

brawn, or lignite 88 

coimtaes producing 88-40 

ebemieal and physical propertdee of . . . . 41 

decline in price of 87, 43 

fields, importance to clay industries.. .. 82 

gas found with 48 

Kansas, special report on 86 

Measures 48, 81 

fossils and Tegetation in 52 

oil and gas from 46-50 

sandstone in 70-78 

limestone 73-76 

shales of, contain salt 65, 56 

Mines, State Inspector of. 6, 42 

miniug towns 86, 87 

mining, rank of Kansas in 6 

mining, importance of 40, 42 

ou^ut, and Talne of 42 

outpvt, and plate illustrating 48 

prednciBg area 86-40 

properties of, chemical and physical. .. 41 

red 38 

statistics 41, 42 

U. 6. Oeol. Suit, reports on. 42 

Coffey county, ooal mining in 88 

Coffeyrille, gas at 47, 52 

CoffefTille, value of gas produced at, in 1897, 54 
Coinage value of gold and silver smelted at 

Azgestine 16 

Cetombos Ooal Company, tests of coal from, 41 

Coinmbus, stone from 70 

Colorado 14, 82, 69 

Combustible materials in coal and gas, 41, 62 

Cswiinsirw of Kansas gypsum 64 

Commarcial importance of building stone.. 80 

relations of Kansas salt 57 

value of Argentine reilnery products. ... 16 

value of secondary lead ores 20 

value of secondary aino ores. 22 

Coiamon brick 81-83 

Companies: 

gypsum manufacturing. 60 

lead and zinc 17 

methods of, in evaporating salt 57 

cdl 44-47 

■alt mining. 56 

difficultiesof 7, 6 

^cocess 21 

8. 4 

CoBsolSdated JCansas City Smelting and 

Roflning Company 15 

Gimsiimption, supply for 10, 87, 57 



CooUdge, tests of stone from 16 

Cooperage, salt 68 

Com, production ot ^ Vntted States in 

1897 10 

CopfBt, output and value of prodaota of, 
etc.. 16 

Copper pyrite 22 

Cotton, produotloB of. la United States 

during 1897 10 

Cottonwood Falls: 

limestone.. 75 

tests of stone fiom* 76 

Counties: 

coal produetiQnl>y 88-40 

various tests <»f atone CvMa 77-79 

Country, lead and cine mining, character of, 23 

Cow creek, setUacs on 86 

Cowley county, tests ol atone frem. 77, 78 

Cows, dairy ivoduotiOB by. in United States 

during 1899 18 

Crane's mine, teat of coal from 41 

Crane, Mr., table on physical and chemioal 

properties of coal psepared by 41 

Crawford county, coal industry in.. 86, 87, 89 

Crestline 88, 72 

Cretaceous UmastoBe 75, 77-79 

Crown Plaster Company 60 

Crushers 29, 62 

Crushing rock salt 67 

Crushing strength of stone 77-19 

Crystalline grains, gypsum 59 

Crystallization, water of ^ 63 

Crystals: 

calcite 22, 23 

copper pyrite 22 

galena 19 

of zinc blende in limastone 24 

Curbing, sandstone for 72 

D. 

Dakota area 81 

Dakota sandstone 73 

Dakotas, salt supplied to 57 

Data from U. 8. Geological Survey 48, 68 

65, 7&-79, 80, 83 
Dairy production : 

United States, during 1897 10. 11 

Kansas, during 1897 11 

Dairy products: 

determination of 9 

value of 7 

Dairy statistics, criticisms of 8 

Deep wells 40, 63, 64, 55 

Depth of coal shafts *.. 38 

Depth, relation of, to oil and gas 48 

Dickinson county, gypsum plants la 60 

Dillon, gypsum plant at. 60 

Dimension stone 70, 71, 73-76 

Dioxide, carbon'. 52, 67 

Dip of formations 50, 63 

"Dirt," gypsum 6»^ 

" Dirt," gypsum, origin of 61, 62 

Discoveries, alleged : 

of gold and siWer 14 

of lead and zinc ores in western Kansas, 24 
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DiseoTsry of hydnnlle oaoMiii. W 

of lead and lino ores 17 

of oilandgac 44, 46 

DisaolTed salt. 86 

Distillaiiottaofoils. 61 

Docklnc of lead-ora oonsi^nmentB 20 

Domettie oonsamption of salt, tapidy for.. 67 

Doniphan oountgr. coal near 88 

Doivlaa eonntj 86, 88, 77, 79 

Dover 40, 41 

Drainage channels, imporltieeUmlt due to, 66 

Drain tiling 81, 82, 88 

Drake, C.F 66 

Drift, fflaeial, along Kansas river. 14 

Drifting, coal mining bj 40 

Drilling 44-48, 69. 86, 67 

Drills 28, 47 

"Dry bone": 

lead ore, how formed 20 

sine ore 22 

Drywood, tribatary ralleys of, settled 86 

Damp piles, materials in 26 

E. 

Eastern mines, shipment of salt from, de- 
creased 86 

Eastern money and companies in oil and gas 
fields 46 

Edwards county, Dakota sandstone in 78 

ElDorado 86, 77 

Elkconnty 88, 80, 79 

ElUott. Mr., estimates of lead and sine pro- 
duction prapared by 80, 81 

El Paso, smelter at 15 

Empire City 18, 22 

Empire, North, lead and zinc at, 26, 27, 29, 8(f 

Employment given by hydraulic-cement 
manufacture 68 

Emporia, coal mining at 80 

Engineering and Mining Journal, statistics 

by ; 8, 10, 81 

Erie, sioc ores from 24 

Escape of oil and gas. — 48 

Eskridge, Cottonwood Falls limestone at.. 74 

Ethylene series 82 

Europe, shipments to, from Argentine 16 

Evaporated salt (see also Salt) , 66, 87 

Evaporation of ocean water: 

gypsum produced from 61 

salt beds produced from 86 

Express on bullion 16 

Extent, geographic : 

gypsum deposits 60 

oil and gas territory 46, 68 

saltdeposits 56, 56, 57 

coal deposits 86^40 

lead and sine ora deposits 28, 24 

F. 

Factories: 

brick, rise and decline of 82 

daygoods 81 

gypsum 60, 61, 62 

salt 66, 57 

FarlingtOB, flagging stone at 72, 73 



Farmer, eompariaoBs of prodoets partial to, 8 

Farmers, ooal mining by 86, 87 

Feed-yard prodnots compared with refinery 

prodnets 38 

Fence poets, stooe. 76 

Ferric oxide, ooeumnoe of 41, 67 

Fiber used ia gypsum plasters 64 

Fidelity Land and Improvement Company, 

teats of ooal produced by 41 

Finds, gold or silver, so-called 14 

Finenees of salt 57 

Finish, hard, gypsum used f6r 50 

Finney county, calcite in 24 

FirslMrick, production of 82 

Fire clay, no considerable amount of in Kan- 
sas. 81 

Firing oaloiaing kettle 63 

Flagging stone 71-73, 74 

Flaming, tests of ooal from.. 41 

Flint: 

lead ores with 20 

sine ores with 22 

rock in limestone 25, 26, 75 

Flint HiUs: 

81 
15 
80 
SO 
79 



rocks from, trace of silver in 

Florence, limestone at 75, 

Flow of oil and gas 44-46, 

Fontana, tests of stone from 

Formations : 

Benton Cretaceous 70, 77, 78 

Carboniferous 77-79 

Coal Measurse, 46-60, 52, 55, 56, 70-76, 81 

dip of 50, 58 

Mississippian 25, 46, 48, 52 

ore bearing, geology of 26-27 

ore bearing, location of 28. 24 

Oswego limestone 47, 66 

Permian. 56, 60, 61, 70 

salt 56 

Subearboniferous (see Mississippian), 

25, 46, 48, 48, 52, 73 

Niobrara 70 

Forest Oil Company 46 

Fort Scott: 

cement factory at 66 

cement rock, analyses of 67 

Cement Works 66 

coal, mining of, outcropping of, etc, 87, 38 

Hydraulic Cement Company 68 

hydraulic cement 66-69 

Fossils in Coal Measuras 62 

Fossils in limestone..... 74, 79 

Foundation stone, limestone and sandstone, 73 

Fowler Bros. Oment Plaster Company 00 

Fractures in limestone 26, 74 

Franklin county 37, 89, 77, 79 

Freighting, cost of 16, 64 

Frontenac, tests of coal from 41 

Fruit grower, coal-mining advantageous to, 40 
Fuel: 

see Coal and Oas. 45 

cheap, importance of, to clay indus- 
tries 81, 82 
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Fael: 

OM of, in smeltlnir 5 

kind mad in lead and cino amelting .... 83 

FoUsr 87 

Faraaow: 

lead emelting (see "Sootoh ejea*') .. 32, 88 
sine imeltinff (Belgian) 38, 84 

G. 

Galena (eitj) : 

capacity of minea at 29 

dependence of, npon lead and sine 

mining 18, 21^31 

district, ores outoide of 24, 2S 

district, production of oree at .. 12, 80, 81 

fonndinff and growth 18, 19 

mining boxean 80 

mining district, bonndariea of 23 

limestone at 78 

market for sandstone at. 72 

sitoation in mining district 28 

smelters at 81, 82 

tests of stone from 78 

Talne of mining property atb 29, 80 

Oalena (lead sulphide) 19, 20 

aboTe limestone, occorzence of 27 

composition of. 19 

discoTeryof 17, 18 

exhibit of, at World's Fair 19 

pnrityof.. 20 

solntion of , carried by water 20 

Qardiner, B. F., operator of cement factory, 68 

Oamett, test of stone from 79 

Gas (see OU and Qas) 44-54 

area 46, 53 

areas, day industries in 81, 82 

chemical analyses of 52 

chemical and physical properties of , 50, 52 

disooTeries of 44-46 

found with coaL 4S 

geology of. 46-60 

interference of salt water with flow of, 

48, 49 

origin of 52, 53 

Osawatomie, superior quality of. 52 

prodnoing, is the MississipDianT 49 

**sands*' 47 

use of, in Kansas towns ^. 45, 47 

ralne of production of, during 1897, and 

proTions. 18, 54 

Talne of , to clay industries 81, 82 

wells 44-54 

relation of antidinals and synclinals 
to 49, 50 

Gases, lead 82 

Oas fields: 

importanoe of 6 

Kansas 46, 58 

Qeographio extent of oil and gas 46 

Oeographiclocationsof gypsum fields.. 60, 61 

Geography of lead and sine ores 28-25 

Geography of salt-mining area 55 

Oeological conditions fsTorable to salt pro- 
duction ^ 55 



Geological position of gypsum beds 61 

Geological Soolety of America, bulletin of, 61 

Geological Surrey of Kansas, UniTsrsity, 

reports of.. 14, 86, 44, 47, 48, 50, 68, 66 

Geological Surrey, United States: 

accuracy of statistics of 8 

reports of, data flt>m.... 42, 54, 58, 65, 69 

77-79, 80, 83 

Geologic conditions for lead and sine min- 
hig. 24 

Geologic maps, BCissouri, prominence of 

Suboarboniferous, according to 25 

Geology of oil and gas 46-50 

Geology of ore-bearing formations, lead and 

Geology of Kansas salt 56 

Geologist, state. Professor Swallow, then .. 44 

Gilflllan, fiagstone at 72, 78 

Girard 49, 72 

Glacial drift along Kansas rirer 14 

Glacial loess clays, occurrence of 81 

"Glass tiff" 28 

Gold and silTcr. 14-16 

in Kansas, not any of importance 15 

alleged existence of. 14 

in mud of Mississippi rirer 15 

properties of, some 14 

refined, output and ralue of, from Ar- 
gentine refinery 16 

smelting and refining 15, 16 

smelting and refining, lead used'ln 82 

traces of , in rocks assayed 15 

Gold, tests for 14 

Goods, day (see Clays) 13,81-86 

(^▼emmeot statistics, criticisms on. 7 

Granby, Mo., lead and sine ores at. 17, 22 

Grade Clark "diggings "mines. 22, 23 

Granite boulder, micaceous, alleged to oon- 
Ulngold 14 

GraTel with lead ores. 20 

Great Western Plaster Comjwny 00 

Greeley, tests of stone from 77 

Grenda, coal mining near 39 

Grimsley, Dr. G. P., theory adTanced by . .. 61 

Grindstones, stone suitable for 71, 72 

Ground water, carries dno 20 

Guffey &Galey Comjwny 46 

Gypsum (see also Plaster) 59-65 

beds, areal extent of. 00, 61 

beds, geologic position of 61 

beds, origin of 61, 62 

beds, rdation to salt beds 61 

calcining kettles, construction and op- 
eration of 68 

factories -. 60. 61 

forms of 59 

freight on 64 

geographic locations of 60, 61 

loose (see Dirt) 50, 60 

manufacturing processes. 62, 64 

market of 6, 64 

output, amount, price and yalue of, 
1889 to 1897 65 

plaster, use of. 59 

retarders for 64 

yalue of output. 1897, and preyious . . 13, 65 
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Gypsum City 60 

Oypsom, eemmeree of 64 

"Gypsum dirt": 

bandHaff of 62, 68 

oconiTMUMof 59, 60 

origin of deposits of 61 

H. 

"Handiig" 28, » 

Hsmihon oonnty, tests of stoas from 78 

Hoftway, Mr.,8tonolanu8hodby 19 

Hard brick (pavisff or Titrified), ptodoc- 

tioB and lalQS of SMS 

Hard finish 19 

Hard plaster (sss Gypsum Plaster) 19 

Harper, Mr., ^saa disoovered on farm of, 17 

Harper, saadstoBS ased ia 78 

Hay, pcoductioa of, in Uaited States dor^ 

ia«rl807 10 

Hay shocks, calciteresembliag 24 

Heat units, teste of coal for 41 

Hopler, Dr. B. F 66 

Hills,gypeam oa 66, 62 

Hffls. saadstoas 71 

Hillsides, outcrop of coal on S7 

History: 

coal mining ia Kaasas 86, 87 

gold and silTer reflaiag 15 

hydranlic cement. 66-69 

lead and siac mmiag 17-19 

load smeltiag 81, 82 

oil and gas devolopmeat 44-46 

sine smottiag 83 

Hodgeman county, teste of stoas from 78 

Hogs, alftttirhtsr of, ia Uaited Stetes dur- 
ing 1897 19 

Haister, horse-power 28 

Hole drilled for salt^ method of operating, 57 

Hogpe, gypsum miaiag at 60, 62 

H^ldns'swdl, teste of oil from 51 

Houses and mules : 

estimating ralue of 9 

production ia Kansas for 1S97 11 

produotioBiB Uaited States for 1897.... 11 

HovtoQ, teste of stoae from 79 

Houses lighted and heated by gas 45 

HfEunboldt, teste of stone from 77, 79 

Hutchinson: 

importance of gas to 53 

salt at 65, 56 

Hydraulic csment 66HS9 

analyses of 67 

manufacture, proeem of 69 

market for 68 

output of, 1888 to 1897, amount, price 

aadTalueof 13, 69 

price, fall in 66, 67 

production, capacity and rate of . .. 68, 69 

rock, analyses of 67 

Hydrocarbons, generation of (see also Oil 

and Gas) 49 

Hydrogen, occurrence of 52 



I. 

Illinois, sine ores'shipped to 83 

lUiaois glacial area SI 

Importaaoe, relatiye, of Kaasas products, 

11, la 

ImproYementB in lead and sine mining. 28, 2S 

Impurities in salt, oocurrenoe and origin of, 66 

Indepeadoace : 

analyses of gas from 82 

coal mining near 89 

gas production during 1897, Talue of . . . . 64 

gas wrilsat 47 

sandstone at 70, 81 

teste of sandstone from 79 

Indiana glacial areas 81 

Indians, existenoeof "oil springs" known to 

the 44 

Indian territory, lead and zinc ores in 25 

ladieaitions (rf oil 44-46 

Indnstrial activities, classes of. 7 

Industries, value of coal to 40 

Inland se€» 56, 61 

Insolubles in stone analyses., r 77-79 

Inspector, Steto, of Coal Mines 6, 42 

Inspectors of slaughter-houses, provisions 

for 8 

Introduction 7-15 

lavortebrato fossils 52, 74 

lola: 

analysis of gas from 62 

gas prodnction in 1897, value of 64 

gaswoUat 45, 47 

limestone 74, 78 

MarUeCompany 78 

skmles at 47 

Iowa riacial area 81 

lead and sine ores in 26 

market for Kansas salt in 57 

Iron: 

in coal 41 

ore and agriculture, prodnetions of. 

compared 8 

oxides, occurrence of 41, 67, 77-79 

pyrite, occurrence with lead and zinc 

ores 22 

sulphide of,' double 88 

with sine ores 21 

Is the Mississippian series oU or gas pro- 

ducingf 49 

J. 

"Jack," "reshi." "gray," "steel." "blacki" 

etc 21 

Jackson county, teste of stone from 79 

Jaspylito 26 

Jefferson City, Mo., hydraulic cement used 

in constructions at. 68 

Jeany, mineral named by 28 

Jetmove, teste of stone from 78 

Jewell coutt^, calcite in 24 

"Jig," hand, description of 29 

Johnson county, teste of stone from 77 
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Joplin, Ho. : 

early mininir methods in 28 

lead aad ■iao miaee at. 17, 25 

lead smeltiBC at 32 

Moffet smelter at 32 

K. 

Kansas bnlWing stone, exhibit of 76 

Kansas Cemeat Plaster Company iO 

Kansas oemeat plasters, commeioe of 64 

Kansas City aad Fort Soott Oeaeat Com- 
pany 68 

Kansas City, Fort Soott A Golf railx«>ad.. . . 68 
Kansas City, Fort Soott & Memphis rail- 
road 88, 68 

Kansas clays, uses of 81 

Kansas: 

companies eome to 46 

exhibits at World's Fair 19, 76 

farm and ranch resoarees 6 

hydranlio cement sold in 64, 65 

lead and sine smelters in 5 

rank of , in coal piodactimi 6 

in gas and oil prodaotion 6 

in lead and zinc production 6 

in salt prodnetion 55 

in sine smeltkiff 5 

riTer , limestone on 74 

permanency oi oil and gas in 46 

products, Talue of and comparative im* 
portaace with oorreepondlng United 

States products 11 

salt, commercial relations of 67, 68 

ft Texas mines, tests of coal from 41 

UniT. GeoL Sunr. of, reports of .. 6, 14, 86 

44, 47, 48, 50, 58, 66 

Kanopolis, salt at 56, 57 

KetUes, calrining, description of 68 

Kimball well, tests of oil from 51 

Kingman, salt formations and mines at, 66, 57 

L. 

Labette county, coal mining in 89 

Ijftbor of horsesaadmulesdetermines ralue, 9 

IjA Cygne, coal from 89 

Lane shales 48 

Liane, tests of stone from 79 

Lansing 41, 77, 79 

La Salle, HI., sine ore shipped to smelter at, 33 
Lawrenoe: 

buildings of Cottonwood limestone at.. 75 

situation on edge of gas fields 46 

tests of stone from 77, 79 

sine blende near 24 

Layers of limestone. 74 

Layers of salt, thickness of 66 

Lead: 

output and Talue of from Argentine re- 
finery 16 

pricoof 80, 31 

products of 16 

smeltiBg 16, 31-33 

SHieltiag process of 82, 33 



Lead and zinc 17-34 

area, ore bearing 23-25 

metallic, value of 13, 31 

metallic, Talne of, how computed 12 

metallic, value of, plate illustratnig. . . . 35 

mioing, rank of Kansas in 6 

ores, discoTories of 17, 18, 24 

ores in Arkansas, Indian territory, Mis- 
souri 25 

ores in Iowa, Missouri, Wisconsin 26 

ores in other parts of the state. 24 

ores, geography of 24 

ores, nrfnerals associated with 22, 23 

ores, prodnotion, price, and Talne of, 

1897, aad previous 31 

ores, reports on, Window's 26 

ores, value of production of, during 1887, 12 

Lead carbonate 20 

Lead ores : 

associated with zinc 19 

chasacterof t. 19, 20 

Galena 19, 20 

metal from, value of, for 1897, and pre- 
viously 13 

mining aad smelting, opinions about.. 5 

near the surface 18 

secondary 20 

Leadvilla, Colo., sntelter at 15 

Lead sulphate: 

occurrance of 20 

farauttion of, in lead smelting 82 

Lead sulphide (eee C^aleaa) 19 

Leakage of oil and gas 48 

Leases of oil aad gai territory 46 

Leavenworth county : 

tests of stone from 77, 79 

coalriiafts in 38, 89 

importaaoe of coal mining in 39 

Leavenworth, tests of coal from 41 

Lebo, coal mines near 38 

Leeds, coal mines near 38 

Iiehigh Valley, Pa., analyses of hydraulic 

CMuent from 67 

Lewis process, smelting 32 

Light, gas for. 45 

Lightning creek valley, settlers in 36 

Lignite 38 

Limestone 73-76 

absence of oil and gas in 46 

beds, relation to lead aad zinc ores.. 25-27 

oement from 66 

colorof 73, 74 

Cottonwood Falls 74, 75 

Cretaceous 75, 76 

crystallized, crystalline 22, 73 

exhibits of, at World's Fair 76 

fence posts 75 

flssurss in, absence of , etc 26, 74 

fossils in 74 

lola 74 

irregidarities in 50 

layers of 74 

magnesian 75 

Mississippian 25. 49, 50 
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LimMtona: 

mm^confoBmi^ of OTerljinf fiO 

noDHSiystalUne 74 

Oswego 47, 48, « 

Permian 60, 75, 77 

yalae'of prodaction of, for 1897, and pre- 
▼ionaly 18, 80 

Lime in hydraulic cement. 67 

Lime, manufaetare of 74 

Lime mortar, disadvantaces of 60 

Lime, sulphate of (see Oypeom) 50-40 

Lime, Talne of production of, for 1807, and 
proTiously 18 

Lincoln marUe 78 

Linn county, coal mining in 88, 89 

Litchfield, ooal-mining Tillage of 87 

Litharge, manufacture of, statistics, etc. .. 16 

Litigation in oil and gas prospecting 45* 

Little RiTcr, salt formations at. 56 

LiTC stock, concerning statistics of. 6-11 

Local market, coal mined for 36-40 

Local demands for stone 80 

Location of clay industries 81, 81 

Loess clays, glacial 82 

Longford, gypsum plant at. 60 

Louisiana, hydraulic cement shipped to. . . . 68 

LouisTille. Ky., analyses |of hydraulic ce- 
ment from 67 

Loop Fork Tertiary fbrmation. 78 

" Lower " limestone 74 

Lubricating oils, quality of 50 

Lyon coun^, coal-minlng in 88, 89 

Lyons: 

salt factories at. 55 

salt formations and mines 56, 57 

M. 

Macadamizing, stone for 74 

Maokie, coal-mining Tillage of 87 

Machinery : 

gypsum 62, 68 

hydraulic cement 68, 68 

lead and zinc mining 28, 29 

Magnesia, occurrence of 67 

Magnesian limestone, so-called 75 

Magnesium carbonate, occurrence of, 67, 77-79 

Manhattan 74, 78 

Manufacture of gypsum, processes 62-64 

Manufacture of salt, processes of 56, 57 

Manufactures, day, extent of 82 

Manufacturing enterprises, attractions of 
oil and gas to 6 

Marble, Lincoln 77 

Marion city, stone quarries at. 75 

Marion county, tests of stone from 77 

Market: 

clay, importance of 82 

coal 86-40 

gypsum 64 

hydraulic cement 68, 68 

lead 30-32 

litharge 16 

salt 57, 58 

stone 70-76, 80 

zinc 30, 31, 33 



Marsh gas, occurrence of 52 

Marshallconntyt tests of stone from.... 77, 78 
Marrin, Profsesor, physical tests of stone 

by 76, 77-79 

McFarland, tsets of stone from 79 

Meat production : 

eiiticisma on statistics of 8 

Kansas, during 1807 11 

United Sutes, during 1897. 10. 11 

Medicine men, use of " oil springs" by 44 

Metallic fumes from lead and zinc 82, 84 

Metallic lead and zinc, how calculated. 12 

Metallic lead, value of production of, 1897, 

and previously 18 

Metallic zinc, production and value of^ 1897, 

and previously 18, 84 

Midway, tests of coal from 41 

Minerals : 

angleeite 20 

barite 23 

calamine 21 

cerusite 20 

caleitccale spar 22 

coal 86-43 

fluorspar 23 

galena. 19, 20 

gypsum 58-65 

jaspylite 26 

pyrite (copper, iron) 22 

salt. 55-«8 

smithsonite 21 

si^alerite. zinc blende. 21 

Mineral City, tests of coal from 41 

liinerai production. United States, during 

1807 10, 11 

Mineral resources, inquiries about 5 

Minerals in coal (carbon, iron, phosphorus, 

sulphur) 41 

Miami county: 

oilandgasin 44, 45 

tests of stone from 79 

Mica mistaken for gold. 14 

MUk production, United States, for 1887. 

value of, cows milked for 10 

Milwaukee, Wis., analyses of cement rock of, 67 
Mineral Industry, analyses published in.. .. 67 
Mineral production of Kansas, value of, for 

1897, and previously 13 

Mineral rights 86 

Minerals associated with lead and zinc .... 22 
Mines: 

early output of 18 

lead and zinc 28 

waterln 27, 28 

Mining: 

machinery, increase in use of 19, 28 

methods 28, 29 

property, value of 29 

statistics, accuracy of 8 

Mining, area of: 

coal 3M0 

gypsum 60, 62 

lead and zinc 23, 24 

salt 65, 56 
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MiiiBeaote.saltaBdgyptnm shipped to.. 57, 64 

MinUsippian 25, 46, 48, 48. 52, 78 

MiBsissippian, lb the, oil or ffaa prodnoingT 48 

MiMlstippi Talley coals 6 

Mi&soiiri: 

lead and sine in... 6, 22, 28, 21, 2S, 26, 83 

hydranlio cement shipped to 68 

stone shipped from 78 

Kansas salt in 67 

mining operations show no oil or gas in 

Mississippian area of 48 

M. K. 4k T. mine, tests of coal from 41 

M. K. & T. railway, at Fort Scott. 68 

Mo. Pac railway, cement factory on 60 

Moffet smelter, Joplin 32 

Moisture in coal 41 

Moisture in stone 77-78 

Mc^ine, tests of stone from 78 

Montgomery county : 

coalmining in 88, 88 

tests of stone from. 78 

MorganTille (Mo.) Coal Company, tests of 

coal from. .. .• 41 

MonndCity: 

coal beds near 87, 88 

oil and gas found tft 44 

Mules and horses : 

estimates of Talneof 8 

▼alue of production of, in Kansas and 

in United States, for 1887 11 

"Mundio" 22 



N. 



Natural gas (see Oas) 44-54 

Nebraska, hydraulic cement shipped to. . .. 68 

Nelson, coal-mining Tillage of 87 

Neodesha: 

coal mining near 38 

dip of strata at 50 

gas production at 51 

shales at 47 

sandstone at 70 

tests of oil from 51 

Neosho county : 

coalminingin 88, 88 

sandstone in 73 

Nemaha county, tests of stone from 78 

Neas county, pyrite from, bare trace of gold 

in 15 

New Mexico, hydraulic cement shipped to, 68 

Newton, gypsum at 60 

Nevada, salt supplied by 58 

New York : 

market price of lead in 80 

market price of zinc in 34 

Niobrara formation 70 

Nitrogen, occurrence of 52 

Noble, E. St. Qeorge, estimates of 30, 31 

Non^sonformities 50 

Non>metallic mineral production in United 

States during 1887 10 

North Empire, lead and zinc ores in, 27, 28, 30 
Norton county, tests of stone from 78 



o. 

Oats, production of, in United States in 1887, 10 

Ocean bottom, formations on 50 

Ocean water, evaporation of, precipitations 
caused by 56, 61 

Ohio glacial area Bl 

Oil: 

geological surrey for 44 

production, 1888 to 1887 64 

▼alue of, 1887, and previously 13 

Oil and gas 44, 54 

area 60, 61 

companies 46 

chemical and physical properties of, 60-52 

geographic extent of. 46 

geology of 4^-50 

history of 44-46 

importaneeof 45, 46, 68 

origin of 58 

probable extent of 58 

producing, is the MississippianT 48 

production. 1888 to 1887 54 

relation of antidinals and synclinals. .. 50 
relation of depth to production of 48 

OH fields, importance of. 6 

"OU sands" 47 

Oil yield at Paola 45 

Oils: 

character of. 50, 51 

lubricating. 50 

tests of (distillations, flash point, spe- 
cific gravity) 51 

"Oilsprings" 44 

Oketo, limestone produced at. 80 

Ordway well, test of oil from 51 

Ore-bearing formations, geology of 25-27 

Ore deposits, permanent character of... 18, 18 

Ores (see Lead and Zinc). 

Ores, occurrence of, nature of, washing — 28 

Organic matter in Shales 52, 53 

Origin of gypsum beds. 61, 62 

Origin of oil and gas. 52 

Osage City, coal mining at 38 

Osage county, coal mining in 88, 38 

Osawatomie: 

analyses of gas from 52 

depth of gas wells at 47 

▼alue of gas produced at, in 1887 54 

Oswego, coal mining near 88 

Oswego limestone 47, 48, 66 

Ottawa city, coal mining, stone, etc., 88, 75, 77 

Ou^ropping, coal 86, 37 

gypeum. 60 

shales 48 

Output (see Statistics). 

Oxide, ferric 41, 67 

Oxides of iron and alumina 77-78 

Oxygen, occurrence of. 52 

P. 

Packing-house products, use of, as retard- 

ers 64 

Paint, lead used for 32 

Palmer OH Company 16 
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Pans, •▼aporatiBff, in salt manafaotaTe .... 87 

Paola: 

gae wella at, «ae of gas at. 45 

gas pradnettMi at, value of. M 

lahricatiiig oils fican 80 

oil prospectiiig at 44, 4S 

ffitaatioa ia ayaoilaal trougk SO 

Paris, plaster of. 69 

Parsons, flagstoBos aaad at. 73 

PaTing brick, straet paying, etc 63-84 

"Pay dirt" 28 

Peabody, gypsiun at M 

Per cenls., relative, in cempaiisoasof prod- 
ucts 11 

Permian Cezsntion M, 00, 61, 7d. 77, 78 

Peru, IlL, sine ocs dipped to 33, 75, 81 

Petroleum (see Oil) 44h54 

Phospboffus, ecearrenoe of 41 

Physical properties of coal 40, 41 

of oil aiMl gas 60-62 

Physical tests of stone 77-70 

Pig iron, valno of, used in making estimates 

of iron ore. 

Pillars in salt mines GV 

Pipes in salt weQs 57 

Pipi eg gas 45 

Piping gypsum in cooling process 6S 

Pitcher Smelting Companr» Lewis process 

used by 38 

Pittsburg coaL 5» 37, 38, 41 

Pittsbuigi deep well at 48 

Pittsburg oil and gas 40 

Plate X, aannal metallic value of lead and 

zinc ores, Galena, 1886 to 1S97 35 

Plate II, anmial output and value of coal, 

188Qtol8l7 4S 

Plants: » 

gypsum cement 68 

hydraulic cement 68 

salt. 68, 57 

Plaster, havd, plaster of paris 68 

Plaster market 8 

Pleaaanton. 24, 37, 39, 41 

Pomona, coal mining near 89 

Popolation, increase of 19, 40 

PoreelaiB, clay saitable for 81 

Posts, stone 75 

Potash, occorrenoe of. 67 

Potatoes, piodnotion of, in United States 

during 1897 10 

Pottery ware, clay suitable for 81 

Poultry products, Kansas and United 

States, 1897, etc 7, .11 

Precip i ft i on of salta. 56. 61 

Pieswit ooal-mining localities 38-40 

Preface 5, 6 

Pressed brick 81-83 

Price: 

brick". 88, 83 

coal 42 

gypsum 65 

hydraulic cemMit 69 

lead ore 31 

meat animals 10 



Price: 

metallic lead SO 

metallic zinc 34 

petroleum. 54 

salt 58 

zinc ore 31 

Probable extent of oil and gas 53 

Processes: 

smelting, lead and zinc 32-34 

manoCacturiag, gypsum 62^-04 

manufactoring, hydranlio cement 69 

maanfacturiag, salt 56, 57 

Process, Lewis patented, lead smelting 82 

Prodnot&en (see Statistics) : 

m&niag property 29-31 

North Empire 27, 88 

of oil and gas, relation of depth to, 48, 49 

of raw materials. 7, 10, 11 

Prodootive territory : 

coaL 38-41 

gypsum. 60 

hydranlie cement. 66 

lead and ahic ^ 23 

oil and gas 46 

salt 55 

ProfltoWenoss <rf: 

copper pyrite 22 

deep lead Mid zioc mining 27 

deep oil and gas wells 53, 54 

lead and zinc mining 27, 29-31 

lead and zinc mining outside of Galena 

district 24 

lead smelting 32 

Lewis process. 33 

mining thin coal beds 37 

salt mining 57 

salt manufacture from brine 55, 56 

secondary zinc ores 22 

zinc ameltittg, cheap fuel necessary to. . 33 
Prospecting: ' 

deep, for lead and zinc 26, 27 

da^>, for oil and gas 49, 80 

for lead ami zinc 17, 24, 29 

for oil and gas 44-46 

Prospectors, madunery used by 28 

Protective tariff, lead prices aiBBCted by . .. 32 

Pumping salt KS, 57 

Purity of galena 20 

Purity of zinc ore 12 

Pyrite (copper, iron) 22 

Q. 

Quarries: 

cement rock 67 

gypsum 59, 62 

limestone 73-75. 80 

sandstone 70-73, 80 

Queensware, clay suitable for 81 

R. 
Railroads: 

construction of, materials used in .. 68, 71 

74, 75 
growth of , in mining areas 17, 40 
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Ball ways : 

Atohiaoo, Topeka St Santa Fe 89, 75 

Kansas City, FK Boett db Oalf 68 

Kansas City, Ft.Seotftftliemphl8, 23, 86, 68 

Missouri, Kansas & Texas 66 

Bfissonri Pacific 66 

Hoclc Island 75 

BansomTille, coal mining near 88 

Bates, freight 15, 6i 

Batio of absorption of stone 77-79 

Baw materials 7, 10, 11, 84, 38 

Baoord of animals slaughtered, inoomplete- 
nessof. 8 

Beoords of wells, ▼alueof 53 

*'B8d Beds" area 61, 78 

Bedfleld, flagstone at 72 

Befineries, oU, tested at SO 

Beflnery, Argentine 13, 16 

BeAaing gold and silver 15, 36 

Belations, commercial, of Kansas salt.. 57, 58 
Belation of anticlinals and synclinals ta oil 

and gas production 48 

Belation of depth to produetioa, oil and gas, 48 
Belatire importance of Kansas products to 

United States producU 11, 12 

Beport of : 

Prof. G. C. Swallow on oil probabilities, 44 
State Inspector of Coal Mines, data 

from 43 

United States Ctoologieal Surrey, data 
from, etc.. 42, 54, 58, 65, 68, 77-79, 80, 83 
Beports: i 

board of agriculture 5 

on lead and zinc ores 26 

required, and otherwise, of mine opera- 
tors. 6 

UniTersity Geological Survey of Kansas, 

14, 36, 44, 47. 48. 50, 63. 66 

Beport, special, on coal 36 

Besenroirs, oil and gas, sandstone acts as.. 53 

Betarder, gypsum 59, 62, 64 

Batorts: 

action of pyrite on 22 

clay suitable for 81 

use of, in zinc smelting 24 

Bettiger Bros., tests of stone furnished by, 78 

Bliodes. gypsum factory at 61 

BIdge, anttclinal 50 

Bllsy county, tests of stone from 78 

Bttafaia, sandstone prodvctiom at, 1888. 80 

BoMnetta, Mr., flagstone qoarry of 73 

Book, alleged gold- aad silver^Maring 15 

Book IskAd depott Topeka, Cottonwood 

FaUe llBMatona uaed in 75 

Book Island railroad, limeetoae along 75 

Book gypsum 50 

Boak salt (see also Salt) 56, 67 

Booky Mountain diatriot, ere shipped to. .. 88 

Boofofmiaes 28, 57 

Roofing, flagstone used f6r 71 

Boomain mines 28, 87 

Booeadale, N. Y.. analyses of cement rock 

and hydraulic cement from 6T 

Bussell county, alleged gold- and silver- 
bearing rock from 15 



Bussell, CxataceouB limestone at. 75 

Bye, valua of productioa of, in United 
States in 1897 10 

s. 

St. Louis, freight rates to 64 

Sabetka. tests of stone from 79 

SaUna, gypsum at. 60 

Salt 65-58 

aaalyaiB, resuHof 56 

beds, geotogy of 56 

beds, vslBtion to gypsum beds 61 

commereftal selatiens of 6, 57 

consumptton. annual, in U. S 55 

cooperage for 58 

discovery of 55 

factories. 55 

miaing area, geography of 55 

mining, manufacturing, pumping, proc- 
esses of 55, 56, 57 

price, fall in 55, 58 

rock 56, 67 

statisticsof 13, 58 

waterovergas 48, 53 

Saad, value of, for 1887, aad previously 13 

Sandstone 70-73 

oil and gas in 53 

statistiosof 13, 80 

Saa Fraacisoo, Kanaas gypsum shipped to, 64 

Santa Fe depots, stone used in construction 
of 75 

mines, tests of coal from 41 

railway 39, 75 

Sawed stone, flagstone 74 

Soammon: 

coal-mfnrng town of 37 

tests of coal from 41 

*«SootoheyeB" 32, 33 

Soraaton, ooal mining at 38 

SeaSfiiyand 56, 61 

Seama in limestone, 26, 74 

Secondary lead ores 20 

Secondary zino ares 21, 22 

Sedan, situation to gas field 46 

Sediment in salt, source of 56 

**SepUria" 24 

Shafts: 

coal 38, 39, 40 

depth 27, 38 

gypsum 62 

lead and sine 18, 21, 22, 27, 28, 29 

salt 56 

Shales: 

carboniferous. 58 

Cherokee. 47, 48 

Coal Measure 55, 81 

erosion of 24 

Lane 48 

organAeasatterin 52 

Permian 60, 62 

variations in 58 

Ska wnee county, coal mJAiag in 39, 41 

Sheep, slaughter of, in United States dur- 
ing 1897 10 
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ShipmentB: 

ooal 89. 40 

gypsum 64 

hydraulic oement 68, 68 

lead and Bine 82, 88 

salt 65. 58 

Shit«ly,W. T 44 

Shoal oraek, limit of lead- and cine-mining 

ana 28 

Short eieek valley : 

prospecting for lead and liao in 17 

prodnction from 27 

SiUey, coal mines near 89 

Siegfried, Pa., analysis of cement rock from, 67 

Sidewalks, sandstone 72 

Silica, oconrrenoe of 25. 67 

Silicate, hydrated sine 21 

SUver (see Qold and surer) 1^16 

Silrer Lake, coal mining at 40 

Slaughter for meats 10 

Slau^ter-houses, inspectors of 8 

Sluioe-boz, description of 28 

Smelter: 

Argentine 18, 15. 16 

lead 32 

Bine 88 

Smelters: 

El Paso and LeadTillet IS 

aino and lead, fuel for 5, 33 

sine, fire clay used by 81 

Smelting and mining products of Kansas. 

▼sine of, for 1897 11. 13 

gold and silver 15, 16 

Smelting: , 

lead 81-33 

opinions about. 5 

sine, process and Talue of product.. 33, 84 

cine, rank of Kansas in 5 

sine 88 

sine, value of coal to 33, 40 

Smithsonite 21 

Soda, occurrence of 67 

Soldiers* Home, tests of stone from 79 

Solomon, gypsum at 60 

South Side Mining and Manufacturing 
Company 27, 29, 31 

Spar: 

calc 22 

fluor 28 

heavy 23 

Specific gravity : 

of coal 41 

of galena 19 

of iron pyrite 22 

of oils, petroleum 51 

of stone 77-79 

of zinc blende 21 

Sphalerite (see Zinc Blende) 21 

Spring river 23, 25, 36 

Spring waters, gypsum deposited by..:. 61, 62 
State (Geologist 44 

Inspector of Coal Mines, reports 6, 42 

University (see University). 



Statistics: 

agricultural productioQ inUnited States 
during 1897 10 

Axgentine refinery, output of, for 1806 
and 1897 16 

brick (see Clay) 82, 83 

day goods, amount and value of, 1898 to 
1897 83 

clay goods, amount and value, for 1897. 82 

ooal production, amount and value of, 
1880 ]ol897 42 

dairy production in United States dur- 
ing 1897 10 

difficulties with 7, 8 

gas, value of production from 1889 to 
1897 54 

gas, value of production for 1897, by 
fields 54 

gypsum, amount and value of produc- 
tion, 1889 to 1897 65 

hydraulic cement, amount and value of 
production, 1888 to 1897 69 

lead and sine ores, output and value of. 
1886 to 1897 31 

meat production in United States dur- 
ing 1897 10 

mineral products. Kansas, 1897, and pre- 
viously 13 

mining production in United States for 
1887 10 

petroleum, production and value of. 
1889 to 1897 54 

salt, amount and value of production. 
1889 to 1887 58 

stone, value of production of. 1880 to 
1897 80 

summary of Kansas mineral products 
for 1897, and previously 13 

summary of Kansas mineral, agricul- 
tural and animal products, for 1897... 11 

summary of United States mineral, agri- 
cultural and animal products, for 1897. 11 

sine, metallic, amount and value of, 

1882 to 1882. 84 

sine ore, output and value of, 1886 to 
1897 31 

Stepville, tests of coal from 41 

Stone: 

building (see also Limestone and Sand- 
stone) 70-80 

dimension 70, 71. 73-75 

flagging 71-73 

limestone and sandstone, statistics. 13, 80 

tests and analyses of 77-79 

Stone. CoLW.B 31 

Stoneware, production of 81 

Stratification 47, 60, 60 

'^Stripping," "strip pits" 36-iO 

Strong City 74, 78 

Stucco. 58 

Subcarbonlferous 25, 73 

Sulphate of barium 23 

calcium, (see Oypsum) 59, 65 

lead 20, 32 

lime, occurrence of 67 
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Snlphatet in Stone 77-79 

Sulphide, lead or sine (see Galena or Zino 

Blende) 19, 21 

Solpbnr, ooenrrenee of 19, 21, 82, 34. 41 

Sammaries, Btatistical 11, IS 

Sarreys (see Geologksal Sarreya). 

Swallow, cement rook of 66 

Swallow, Prof. Q. C, seologloal snrrey by, 44 
Sybclinals, relation to oil and gas. 49, QO 

T. 

Tables (see Statistics). 

"Tarcreek" 45, 48 

Tehama 88, 71 

Temperatare of distillate, oil tests 51 

Tertiary 78, 81 

Tests (see Analyses). 

Texas 56, 57, 68, 69 

Thayer: 

coal-mining at 89 

sandstone at 71 

shales in gas wells at. 47 

tests of oU from 51 

Thickness of coal beds 86-40 

of gypsnmbeds 60 

of salt beds 66 

"Tiflf" 22, 23 

Tile. 81, 83 

"Timbered hills" 71 

Topeka 40, 68, 75 

Tnnnelfl, numeling 28, 62 

U. 

Ulrioh Bros., tests of stone famished by ... . 78 

Undereatting 62 

Univeraily, Harvard 66 

University, Kansas, chemical department, 

analyses by 15, 24, 25, 50, 66, 76 

UniTersity (Geological Surrey of Kansas. ... 6 

14, 36, 44, 47, 48, 50, 53. 66 

"Upper" limestone. 74 

Uses of Kansas clays 81 

U. 8. Department of Agricoltnre : 

reportsby 7, 8 

statistics- famished by 10 

U. S. Geological Surrey 8 

42, 54, 58, 65, 69, 77-79, 80. 83 

Utah, salt supplied by 58 

Utica, m., analyses of cement rook and hy- 
draulio cement from 67 

V. 

Vacunm pans, use of, in eyaporating salt. . . 57 

VaUeys 17, 18, 23, 27. 80, 36 

Valleys, gypsum deposits in 61 

Value (see Statistics). 

Value of brown coal, lignite 38 

Value of mining property 29 

Vats, oTaporating, salt 57 

Vegetation, gas derived from 62 

Veins, mineral (see Beds), lead and sine... 26 
Verdigris river 47 



Vertebrate fossils 88 

Vitrified brick 81-« 

Vitriol, blue and white, manufacture and 
output of 16 

w. 

Wabaunsee county, tests of stone from, 78, 79 

Wagon, transportation by...... 83, 36, 39 

Wagstaff, W. R 44 

Walnut, sine ore from 24 

Wamego, hydraulic cement used at. 68 

Washing ores 28 

Washington county 78 

Water: 

deposits from 26, 62 

evaporation of, tests of coal 41 

in mines, shafts. 18, 27, 28 

level, relation to ore deposits 27 

ocean, seas of, evaporation of 66, 61 

of crystallization 63 

salt, prevalence of 48, 53, 55 

Weathering of galena 20 

Weathering of zino blend.> 21 

Weight of cubic foot of stone 77-79 

Weir City, coal at 5, 37, 41 

Well, Acres 45 

Wellington 55, 75 

Wells: 

deep 49, 53, 54 

oU and gas 44-49, 51-54 

salt 65-57 

tests of oils from 51 

Wheat, product of, in United States fbr 1897, 10 

White Cloud, coal near 38 

White vitriol, manufacture and output of . . 16 

Wichita, importance of gas to 53 

Williston, Professor, collection of building 

stone by 76 

Wilson county, coal mining in 38, 40 

Winchester, teste of stone from 79 

Winfield, teste of stone from 77 

Winslow, report of 26 

Winter, coal mining during 37 

Wisconsin, lead and sine ores in 26 

Wool clip: 

Kansas, value of , for 1897 11 

United States, value of, for 1897 11 

World's Fair, exhibito at 19, 76 

Wyandotte county, " oil springs '* in, pros- 

pectingin 44, 45 

Wyandotte, value of gas produced at, in 
1897 54 

Y. 

Tates Center, teste of stone from 79 

z. 

Zeohser, A., teste of stone furnished by 78 

Zino: 

blende, characteristics, eto 21 

carbonate 21 

metallic, calculation of 12 
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Zino: 

metallio, Talae of prodnction of, 1897, 

and previously 18, 34 

mining and smel tins, opinions about... 5 
oros (see also Lead and Zinc Ores).. 21, 22 

ores associated with lead ores 19 

ores, character of 21, 22 

ores, production and Talue of, 1886 to 

1897 81 



Zinc: 

oxide 84 

silicate, hydrated 21 

smelting (see also Smelting) 83, 34 

smelting, rank of Kansas in 5 

smelters, fire clay used by 81 

smelters, location of 88 

sulphide (see Zinc Blende) 21 



• :v 



Mn 



-rl >i- 



K ii, 



Mineral 
Resources 
of Kansas. 



1898. 



Gold and Silver. 

Lead and Zinc. 
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INTRODUCTION. 



nPHIS report of the mineral industries of Kansas for 1898 has been 
delayed in preparation, due to unavoidable causes. 

The year 1898 was an unusually prosperous year for almost all 
mining enterprises within the state. The output of zinc ore was the 
greatest in value ever known in the state ; the output of leyi ore fell 
far short of that of preceding years. But the combined value of the 
two was greater than that of any other year in the history of lead and 
zinc mining in Kansas. The zinc smelting business was unusually 
successful, due principally to the extended application of natural 
gas as a fuel in smelting ; but the amount of spelter produced for 
1898, great as it was, is much smaller than that which will probably 
be produced during 1899, as a number of smelting establishments be- 
gan operations early in 1899. 

During the year the two lead smelting furnaces at Galena were in 
successful operation more than half the time, so that we again have 
our Kansas lead ore principally smelted on Kansas territory. This 
is the first time that such has been accomplished for a long period of 
years, and is therefore exceedingly gratifying to all our public spirited 
citizens. 

The operations of the Argentine Smelting and Refining Company 
were very successful throughout the year, particularly in their gold 
refining department, where the business transacted exceeded five 
million dollars. There was a considerable decrease in the amount of 
silver refined. The copper and the zinc produced at the refinery 
were entirely changed into blue vitriol and white vitriol, instead of be- 
ing marketed in the metallic form. In 1897 the lead at this factory 
was likewise very largely changed into litharge, but in 1898 no lith- 
arge was manufactured. 

There was great activity in the coal industry during 1898. The 

(9) 
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total output of Kansas mines aggregated 3,860,405 tons ; over half a 
million tons in excess of the output of 1894, which year had the next 
heaviest production. The price of coal, however, was but little more 
than in previous years, averaging for the entire state and for all kinds 
of coal a value at the mines of $1.08^ per ton, giving a totfd value 
considerably over $4,000,000, which is larger than the aggregate value 
of any preceding year excepting 1894, when coal had an average value 
of $1.35 per ton. An interesting feature of the coal mining, however, 
was that there was a general decrease of production in all localities 
outside of Cherokee and Crawford counties, with a correspondingly 
great increase in these two counties. 

The oil refinery at Neodesha consumed the total output of petro- 
leum for the year. There is such a relation between the refining com- 
pany and the Forest Oil Company (the principal producing company), 
that no more oil is produced than the refinery wishes to handle. The 
production was considerably greater than that of the preceding year, 
but probably not nearly so great as it could have been made had the 
refinery demanded more. 

The production of natural gas during the year was much greater 
than that of any preceding year, due principally to the large demand 
for it as fuel in zinc smelting. The zinc smelters use it without 
measuring the amount that they consume, and it is therefore difficult 
to make a reliable estimate of the value of the gas thus produced. 
In the table which follows in the body of this report the value of the 
gas consumed by the various cities was taken directly from figures 
furnished by the several secretaries of the gas companies. That con- 
sumed by the smelters was estimated upon the amount of spelter pro- 
duced at the gas furnaces by allowing three and one-half tons of coal 
slack to the ton of ore, and using the value for the slack as given in 
the coal-mining district. There may be serious objections to this 
mode of estimating the value, but it is the best method known. 

The output of salt reached over 1,800,000 barrels, which is consid- 
erably larger than that produced during the preceding year, the near- 
est approach to these figures being in 1892. The value of the salt is 
unprecedentedly low, averaging for the year twenty-seven cents per 
barrel, making an aggregate value of nearly half a million dollars. To 
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this sam the cooperage should be added, to express the correct idea of 
the magnitude of the salt industry. With a cooperage of twenty-five 
cents per barrel, the salt industry reached a total of nearly a million 
dollars. It is a curious fact that the value of the salt in the barrel 
was but two cents greater than the value of the barrel. 

The gypsam and gypsum cement industry was not as active dur- 
ing the year 1898 as in preceding years, neither was the value per ton 
as great. The Acme Cement Company has withdrawn from the state* 
Other plants likewise were, in general, less active than in preceding 
years. The new mills at Mulvane, now in succedsful operation, were 
not completed until about the 1st of January, 1899, so that their out- 
put does not affect the returns for 1898. 

The hydraulic cement industry is still confined entirely to Fort 
Scott, where the two factories did a business about the same as in 
1897, producing 160,000 barrels, with an average value of thirty-eight 
cents per barrel. 

It is difficult, in fact almost impossible, to gather reliable figures 
on the stone industry of the state. The large stone companies re- 
spond very promptly in general to letters of inquiry regeirding their 
output. But there are so many bmall quarries here and there over 
the state, the locations of which are not known to the writer, quarries 
which individually are of little importance, but which collectively 
amount to a great deal, that the sum total of the stone industry as 
given is, after all, a mere estimate. The writer would esteem it a 
great favor if every quarryman in the state who may chance to read 
these pages would send him his name and address, so that a correct 
directory of the stone quarries of the state may be compiled. 

The year just past has been a prosperous one for the manufacturers 
of the various kinds of clay goods, particularly for the brick factories. 
The totfd product reached an aggregate value of nearly $400,000, 
which is far above that of any other year. The greatest increase was 
in vitrified brick, which are now so extensively used in street paving, 
the second greatest increase being in common building brick. With 
the increased demand for various kinds of building material already 
manifested for the year 1899, one may confidently expect that the 
brick industry in a short time will reach a magnitude very gratifying 
to all our citizens. 
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TABLE I. 

SHOWING VALUE OF EiCH OF THE MINERAL PBODUCTS OF KANSAS FOB 18B8. 

AND SINCE INDUSTRY BEGAN. 



Pboducts. 


Valaes for 
1808. 


TotaU by divi- 
sioDS for 1898. 


Grand toUl of 
prodactioD. 


NON-MKTALLIC PBODUCTS. 
Coal 


$4,193,159 70 

489,454 23 

390,630 00 

129,652 00 

180,000 GO 

25,000 00 

188,846 00 

176,000 00 

60,800 00 

65,000 00 

50,000 00 


$5,948,541 69 
4,286,227 52 


$55,085,641 41 

4,778,655 17 

1,820,934 00 

1,810,059 00 

3,087,226 00 

675,972 00 

792,264 00 

a')8,504 93 

661,466 00 

1,315.000 00 

400,000 00 

j 39,286,227 52 

29,668,342 03 

170,277 01 

127,401,938 67 


Salt 


Clay ffoods 


Gypsum 


^^¥ !*"*•***• • 

oi ( Limestone 


S*«°« 1 Sandatone 


Natural ir as 


Oil, refined 


Hydraulic cement 


liime (estimated) 


Sand (estimated) 

METALLIC PBODUCTS. 

Zinc ore, $1,994,230, yielding 
metallic zinc 


$3,622,768 68 
463,464 84 


Lead ore, $352,798.45, yielding 
metallic lead 


SMBLTINO PBODUCTS. 

Zinc smeltinfiT 


$3,648,715 57 

170,227 01 

12,920,810 97 


$10,226,669 21 
$16,739,803 55 


Lead Smelting 

Argentine smelter 


Total outnut 


Totals 




$26,966,472 76 


$267,247,358 08 







I.— aOLD AND SILVER. 



Gold and Silver Ores. 

WE have no mines in our state producing either gold or silver. In 
the Mineral Resoarces of Kansas for 1897, beginning on page 
14, was published a short discussion of the numerous reported finds 
of gold and silver, all of which have proved on investigation either 
entirely erroneous or so nearly so that no further attention need be 
given the subject. During the year 1898 and the early part of 1899 
there was a revival of the discussions of gold and silver in diflferent 
parts of Kansas. The most noted place, the one about which the 
most has been said, is the locality in the vicinity of Ellis and Trego 
counties. As early as 1896 considerable excitement was raised by the 
reported discovery of zinc blende in the northeastern part of Trego 
county. Many samples were sent to the geological department of the 
University by diflferent classes of people, property owners, prospective 
investors, etc. There are a large number of calcite concretions, usually 
called sieptaria, in a zone of territory extending somewhat irregularly 
from Jewell county on the north to Finney on the south. Sometimes 
these septaria are almost solid calcite. At other times there is a con- 
siderable amount of foreign matter in them, although the calcite is 
the prevailing part. It is stained, probably with decomposing or- 
ganic matter, giving it a light amber yellow shading into a brown, 
quite closely resembling in general appearance much of the zinc 
blende of the Galena mining district. For fully fifteen years people 
have been mistaking this calcite for zinc ore, lead into the error by 
the close resemblance in general appearance. 

During the summer of 1896 samples of this septarium calcite be- 
gan reaching us, with requests that it be examined for zinc. Gener- 
ally along with such samples came fragments of other material, 
often the peculiarly shaped pyrite nodules, so abundant in the west- 
em part of the state. Occasionally a letter of inquiry would state 
that the samples had been assayed for zinc and had been shown to 
hold large quantities of the metal. In the latter part of 1896 it was 

(13) 
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learned that the citizens over the territory mentioned, including part 
or all of Russell, Ellis and Trego counties, were becoming more or 
less interested in the stories outsiders were circulating to the effect 
that large quantities of zinc existed in different kinds of rock, some- 
times even in the soil of the fields where crops of grain were grown. 
Reports of the negative results obtained by chemical examination of 
the specimens sent to the University seems to have had some effect 
in quieting such wild rumors. 

It was explained, however, to the citizens of the country, that the 
zinc occurred in some peculiar form not familiar to the ordinary 
chemist or mineralogist, and that some special process of assay or 
chemical examination was necessary in order to detect its presence. 
The writer has the statement directly from a large property owner in 
Russell county, that parties visiting him walked out across his corn- 
field and picked up handfuls of the soil, stating that the very soil on 
which the crops were grown held fully fifty per cent, metallic zinc. 

It was during the autumn of 1896 that the popular rumors regard- 
ing the existence of fabulous qu^antities of zinc were heard, since 
which time there has been much less said about the zinc. But 
aboiMi that time came the statement that gold existed in exceedingly 
large quantities in the same localities. There is a certain glamor 
about reported gold finds which carries with it a degree of enthusiasm 
rarely reached by any other discoveries. Assays were reported from 
many places, more than half of which were said to have been made 
by reliable assayers, and the amount of gold found sometimes reached 
over $300 per ton. One sample sent this department from Russell 
county was reported to be exactly similar to like samples sent else- 
where for examination. The other examination showed $140 gold 
and $40 silver to the ton. The sample sent here, though assayed with 
the greatest care, failed to give even a trace of gold or silver. 

The failure on the part of the University assayers to find the de- 
sired metal has been explained variously by different parties, but all 
explanations in substance amount to a statement that the assay depart- 
ment of the University is not capable of making assays according to 
the latest methods for detecting gold in this peculiar kind of gangue 
material, especially when it occurs in the particular style of compound 
which is said to exist in western Kansas, a compound no one has yet 
named definitely nor isolated so that an examination of it could be 
made. 

During 1896 and 1897 a considerable part of the discussion was 
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connected in some way with the so-called Beam process, by which it 
is claimed a larger amount of gold can be obtained from ore than by 
any other process. This Beam process has been so thoroughly ex- 
posed, particularly by as reliable a periodical as the Engineering and 
Mining Journal, of New York, in its issues of October 2, 1897, July 
23, 1898, and May 20 and 27, 1899, that it would seem nothing fur- 
ther need be said on the subject. 

The latest discussions are confined largely to reported assays said 
to have been made by Thomas A. Edison, with results so astonishingly 
large that, if correct, one would think no gold fields in the world have 
ever been operated which would at all compare in importance with 
those of western Kansas. From recent correspondence directly with 
Mr. Edison it is learned that such rumors are entirely erroneous, and 
that he found no trace of gold. Reports are current of scores of as- 
says by many different assayers, from almost all over America, yield- 
ing gold from traces up to $300 or more per ton. 

The material in which the gold is said to exist in the ordinary dark 
colored, fossiliferous, fine-grained Cretaceous shales s6 abundant in 
the Cretaceous area of Kansas and adjoining states. Many of the 
samples sent to the University seem to be nothing but the ordinary 
shale which exists, either at the surface or within a few hundred feet 
under ground, over fully one-third of the state. There is nothing 
about the shales to show any metamorphic action, or to imply that 
any eruptive action of any kind has ever taken place near them. From 
an extended study of the geology of that part of the state, it is posi- 
tively known that the great mass of strata are lying undisturbed and 
entirely removed from any eruptive action of any kind, or from any 
vigorous dynamic action of any kind whatever. There is always a 
possibility, of course, of a local eruption of greater or lesser extent, 
or of a local disturbance similar to those so prominently represented 
in the great gold mining territories of the world. But thus far no 
one has ever been able to point out even a slight approach to such a 
condition. 

Our disbelief, therefore, in the existence of any considerable quan- 
tity of gold in the so-called gold fields of Russell, Ellis and Trego 
counties may be attributed to two conditions. First, we can find no 
gold in the ores by assaying them, sixty cents to the ton being the 
largest yield ever yet obtained at the University, although nearly two 
hundred samples have been assayed. Second, the general character 
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of the country is such that it would be most remarkable should any 
considerable quantities of gold be found under similar conditions. 

But western Kansas is not the only part of the state from which gold 
or silver has been reported. Samples from almost all parts of the stale 
are frequently sent in, with statements that Mr. So-and-so, a reliable 
assay er, found so many ounces of gold or silver to the ton, a quantity 
sufficiently large to cause a very considerable excitement. Only a 
few years ago reports from Washington county were current to the 
effect of big finds of good gold ore, and of farmers being offered large 
sums for their lands, far above the normal value. But the reports 
proved to be incorrect, and few, if any, now believe gold ever was 
found there at all. During the latter part of May, 189H, samples 
were received from the southeastern part of the state — the locality 
being carefully withheld — with a report that some assayer, name not 
giyen, had found gold, or silver, or both, in each of a series of samples, 
the richest of which were forwarded here for examination. A careful 
fire assay was made, resulting in finding no trace of either metal in 
two of the four, while the other two yielded two-tenths and four- 
tenths ounce respectively of silver to the ton, an amount consider- 
ably smaller even than that reported nearly twenty years ago to have 
been found by different assayers in the limestones along the bluffs of 
the Kansas river in the vicinity of Argentine and Kansas City. 
Similar reported gold finds have reached us from Jewell county, from 
Baldwin and Clinton, in Douglas county, and from fully a dozen 
other places in the state, showing that there is an unusual feverish - 
nees of wide-spread extent. This cannot fail to work an injury to our 
state ; for false hopes once raised blast true and proper ambitions, 
and unfit men for the ordinary duties of life. 

Gold and Silver Smelting. 

During the year 1898 the Consolidated Kansas City Smelting and 
Refining Company, at Argentine, did a business aggregating $13,- 
000,000, as against more than $15,000,000 in 1897, and $16,500,000 in 
1896. The principal reduction in output was confined to refined sil- 
ver. The total value of the refined silver produced in 1898 was less 
than $5,000,000, while in 1897 it was more than $7,000,000, and in 1896 
more than $15,000,000. The other products at Argentine, in general, 
increased. The total gold refined was the largest within the history 
of the refinery, aggregating more than $5,000,000. The copper ob- 



Ha WORTH.] 



Gold and Silver. 



17 



tained was entirely changed into blue vitriol and sold in that form, 
aggregating more than $320,000 in value. The zinc likewise, used in 
the gold and silver refineries, was changed into white vitriol, reaching 
over $50,000 in value. During 1898, however, the lead was sold as 
metallic lead rather than as litharge, as was done in 1897, the total of 
the metallic lead being worth more than $3,000,000. Table II on 
page 18 shows the production of this plant for 1898, and also the 
total value of the several productions throughout the life period of 
the plant, the whole business aggregating the enormous sum of over 
$127,000,000. 
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II.— LEAD AND ZING 



TTHE year 1898 was the most prosperous year in connection with 
the various phases of lead and zinc mining and smelting ever 
known to our state. This is true not only of mining, but also of 
smelting. 

LEAD ORE AND ZINC ORE MINING. 

Galena District. 

The territory covered by the mining operations of 1898 is practi- 
cally the same as that of 1897. The Galena district, in general, ex- 
panded both north and south. The Jones prospects on the north 
side of the river near the state line have developed into very rich 
mines, which will probably result in the opening up of a new mining 
camp in that locality, the fortunes of which time alone will tell. 
From the general geologic conditions of the locality, however, every- 
thing would encourage future prospecting with a fair degree of hope 
of success. 

On the south, mining operations have gradually been pushed across 
Shoal creek into the Tennessee Prairie district. It is hazardous to 
predict what results will finally be obtained in this region. It is, 
however, safe to say that no special geologic conditions are present 
which need discourage one from prospecting. 

To the southwest of Galena mining operations have also been car- 
ried two or three miles farther. At the time of this writing (June, 
1899) there are some excellent developments nearly two miles 
southwest of the famous Mastin land. Prospecting is now being 
prosecuted in this camp,, with good indications of a remarkable devel- 
opment. 

The Shawnee creek valley on the west of Spring river at the old 
Pitzer diggings had a short-lived revival during the summer of 1898, 
A company leased the ground and subleased to more than twenty in- 

1. As our final report on lead and zinc will be completed daring the next fiscal year, the 
discnssion of this subject is made mnch briefer than it otherwise would be. 
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dividual miners, who began new shafts or opened up old ones which 
had been abandoned for years. The leasing company put in a large 
pump and gave assurance that they would be able to drain the valley 
to a workable depth. The pump ran in all about two months, during 
which time it readily kept the water down to a depth of from fifty to 
sixty feet at the pump shaft., and somewhat less further away. 

The success the individual miners had in developing good pros- 
pects is quite remarkable. Almost every shaft that reached a depth 
of forty feet either obtained a fairly good paying ore or sufficient 
'* shines" to justify believing good ore would be reached at a little 
greater depth. But the pumping shaft was not deepened, and the 
water was reached in most shafts at about forty feet. The prospectors 
not caring to try to beat the water themselves, became discouraged 
and quit, leaving the leasing company with nobody to work their 
grounds. 

The rapid advance in the price of zinc ore near the close of 1898 
greatly stimulated mining operations, increasing the value of the total 
output from about $2,250,000 in 1897 to $2,347,029 in 1898. The 
sharp increase in price began near the close of the year, and was 
carried on into 1899, with first-grade ore selling one week (from 
Belleville, Mo.) at fifty-five dollars a ton, a price entirely unprece- 
dented, and considerable Kansas ore selling at fifty-one and fifty-two 
dollars. 

The result of this high price was, that many outsiders were at- 
tracted to the zinc-mining districts, millions of outside money in- 
vested, and a district which for twenty years has already been the 
most active in mining operations of any within the state suddenly 
had this activity greatly increased. During the last week of August 
and the first week of September, this Survey listed every ore-dressing 
mill in the state. Since then, new mills have been built to so great 
an extent that it is probable the number has been almost doubled 
during the past nine months. The new mills are much better and 
larger than the old ones, and will do proportionally more work. 
Should the present activity continue during the remainder of 1899, 
the total output in tonnage and value for the year will be far greater 
than for 1898. One can hardly realize the activity in mine develop- 
ment and mill building the first four or five months of 1899 have 
witnessed. Properties which previously could be bought at a nominal 
figure suddenly increased two or three times in value. A mine which» 
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working night and day, oan show a weekly output ranging from $2000 
to $5000 is not uncommon. This has resulted in a much more sys- 
tematic method of mining. In such mines the ground work is carried 
on with special reference to a large and regular tonnage, that the 
mills may be kept constantly in operation. Long and deep tunnels 
are driven, to develop as large a face of ore as possible, and every- 
thing is done to increase the rapidity with which ores of all grades 
may be produced, rather than the old-fashioned way of gouging here 
and there to obtain the richest streaks, regardless of the quantity of 
leaner ores which might have been taken out at the same time at but 
little additional expense. It is estimated that, with a modem mill, a 
rock which will average two and one-half per cent, of a high-grade, 
marketable ore can be handled at a profit. Many of the mills have 
spent a considerable time in working over the old piles of tailings and 
other refuse which formerly had been abandoned. This will be con- 
tinned in the future should ore retain its present value. A low esti- 
mate would place the actual value of the refuse on top of the ground 
in Kansas territory at more than $1,000,000. Much refuse can be 
worked at a profit by proper handling, even should ore drop to thirty 
dollars a ton. 

One of the greatest needs in the mining districts is the introduction 
of heavier machinery for more rapid work. There is scarcely a hoister 
in all the Galena-Joplin district that lifts more than 500 pounds at a 
time. They should be made to lift at least a ton. Likewise, the 
crushing and milling appliances are too small. If experience has 
proved that, by making the castings of the breakers longer and wider 
decreases their usefulness, then two or more breakers should be placed 
in one mill. The rolls should be increased in length and additional 
sections should be added to the jigs, so that the whole operation may be 
conducted on a much larger scale. The ordinary mill, which is called a 
hundred-ton mill, rarely handles more than fifty or seventy-five tons in a 
shift df ten hours. By increasing the size of the mill and the capacity 
of the hoisting apparatus, and the width and stability of the under- 
ground tramways, and the use of steam or compressed-air drills and 
other modem methods of blasting, the rough ore could be handled for 
approximately half what it now costs. This would make it possible to 
work correspondingly leaner ores, and so vastly increase the output of 
almost every piece of ground in the whole territory. It is one of the 
remarkable facts in connection with lead and zinc mining operations, 
that labor-saving appliances have been so sadly neglected. It is only 
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oomparatively recently that first-class business methods have been 
adopted to any considerable extent, and even now there is scarcely a 
milling plant in the territory that is not susceptible of improvement. 
It is conceded, of course, that during the prospecting period crude 
and primitive methods are allowable because of their cheapness. So 
long as our mining territory continues to expand by prospecting, these 
methods will find a proper use along the outlying borders where the 
existence of large beds of ore has not yet been established. But where 
it is known that ore exists in quantity the prospecting stage is past, 
and the positive mining and milling operations should be conducted 
in the most approved manner known to the close of the nineteenth 
century. 

Lead and Zinc Ores in Other Parts of the State* 

During 1898 and early in 1899 interest has attached to the discov- 
eries of small quantities of lead ore and zinc ore in other parts of the 
state. This subject was briefly discussed in our report for 1897*, with 
a statement that frequent discoveries of zinc ore have been made in 
many places in the southeastern part of the state, reaching as far 
west as to Walnut and Erie. The recent discoveries have in general 
been similar to those previously described, but there is a zeal and in- 
terest manifested on the part of many citizens which it would seem 
is hardly warranted. 

XENIA. 

In November, 1898, near Xenia, in the northwest part of Bourbon 
county, zinc ore was found in small quantities, a company organized, 
large bodies of land leased, numerous dispatches published in various 
newspapers of the locality and the large dailies of Kansas City and 
Topeka, until an outsider would have been led to suspect the exist- 
ence of a large quantity of ore. One dispatch quotes a miner as say- 
ing that he would be glad to take the ore obtained in sinking a shaft 
as his pay for the work — a statement which rarely if ever could have 
been made in connection with a shaft sunk in the Galena- Joplin dis- 
trict. 

Here there is a little bit of history that is of interest, and may be given. 
Back in the seventies, it is reported, a farmer was digging a well, when 
he came upon a body of lead ore covering the greater part of the bot- 
torn of the well. This proved to be a body of pure lead ore six or 
eight inches thick. Considerable excitement was raised at the time, 

1 Mineral Resoaroes of Kansas, 1897, page 24. 
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and the farmer, not being experienced in mining, scarcely knew what 
to do. One "practical" miner from Joplin advised him to go deeper, 
while another "practical" miner from Colorado advised him to drift on 
the body of ore already found. He finally followed the advice of the 
.Joplin miner, sank his well as deep as he could, and then drilled in 
the bottom of the well until a depth of about 200 feet was reached, 
without finding any more indications of lead ore. The operations 
were finally abandoned and the subject almost forgotten until the 
autumn of 1898, when the above-mentioned revival occurred. At this 
date it is impossible to say what the result will be. The local interest 
is still great, and many people confidently believe that a large body 
of ore exists in the vicinity. 

PLEASANTON. 

Early in 1899 a great interest was developed in Pleasanton by the 
discovery of lead ore and zinc ore in the walls of an old shaft which 
had been abandoned for years. And here likewise is an interesting 
story in connection with previous prospecting. When Linn county 
was first settled ( in fact as early as 1858), one could observe indica- 
tions of mining operations having been carried on along a little stream 
about two and a half miles southeast of Pleasanton. A number of 
small mounds, composed principally of debris of the Coal Measure 
shales, were noticed, supposed to have been produced by mining op- 
erations. It was found that these contained small fragments of lead 
ore, galena, which could be found in great numbers after a rain. The 
origin of these mounds and their history is entirely unknown. One 
of them as early as 1865 had growing on its summit on oak tree as 
much as six inches in diameter, which probably was then twenty or 
thirty years old. 

The existence of lead ore in these little mounds created so great 
curiosity that a company was finally organized in 1873 and prospect- 
ing begun. Two or three shafts were sunk, one of them at least to a 
depth of 200 feet, and small pieces of ore were found, but nothing of 
any considerable importance. After the company spent what money 
it raised work was abandoned. 

At various intervals during the past twenty-two years the mining 
operations were discussed and diflFerent parties expressed a firm belief 
in the existence of large quantities of ore. Nothing was done, how- 
ever, until the spring of 1899, when companies were organized, grounds 
leased and subleased, and many prospecting shafts and drill holes be- 
gun. Some of the old shafts were opened and examined, and drifts 
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driven out at different leveLs, with the result that a few thousand 
pounds of high-grade lead ore and a small amount of zinc ore were 
obtained. The ore occurs in a soft shale, the Pleasanton shales. In 
most cases it is beautifully crystallized, affording magnificent museum 
specimens. 

OTHEB EASTERN KANSAS AREAS. 

Throughout the year many other discoveries of small quantities of 
zinc ore have been made at a great variety of places in eastern Kan- 
sas. The most frequent finds are in connection with the Erie and 
lola limestones, particularly in Linn, Franklin, Bourbon, Anderson, 
Allen, Neosho and Wilson counties. Even the Oread limestone, a 
few miles west of Lawrence, is found to contain zinc blende. Such 
discoveries eire so wide-spread in geological extent and so frequent in 
occurrence that it need not be surprising to learn of similar discov- 
eries at any time from almost any point in the eastern fourth of the 
state. 

No encouragement can be given, however, for the belief in the ex- 
istence of either zinc ore or lead ore throughout this region in suf- 
ficiently laige quantities to make mining operations profitable. The 
general geological conditions in the Ck>al Measure areas of the state 
are such that it is exceedingly doubtful if large deposits of any kind 
of mineral products could have been formed. There is no mining 
region in the world where metalliferous ores have been segregated to 
any great extent that is not also one of great thickness of hard, firm 
rock. Ore deposits must be found in places where fractures and 
openings exist in the rock mass. If earthquakes and other earth 
movements have been sufficiently vigorous to break and fracture the 
rocks in a given area, one step has been taken in producing the es- 
sential conditions for ore deposition. If these rocks are hard and 
firm, so that the openings will remain open, allowing the free passage 
of water, ore deposition may occur. If, on the other hand, the rook 
mass is soft and yielding, such as the Coal Measure shales, the open- 
ings will not have been produced in them to so great an extent, and 
where produced soon become filled by the falling in of material from 
the sides, so that the free and abundant passage of water is prevented. 
This is well illustrated by the universal fact that heavy shale beds 
carry little water. 

An examination of the general geologic conditions of the Coal 
Measure shales of Kansas reveals the fact that upon an average we 
have four feet of shale to one foot of limestone. This has been il- 
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lustrated and emphasized in Volume III of our University Geological 
Survey reports, and may be illustrated again by Plates I and II, re- 
pubUshed in connection with oil and gas in this report. 

The difiFerent shale beds in the Coal Measure area vary greatly in 
thickness, with a maximum of about 500 feet. If the earthquake 
movements which so effectively fractured the flint rocks in the Galena- 
Joplin area were as severe farther west these heavy shale beds would 
scarcely show the eflFects of such earth tremors, and were they suffi- 
ciently strong the actual fractures in the shale beds would remain 
open but a short time before they would be filled up. Therefore the 
openings produced in the limestones, which probably would be re- 
tained, would avail but little on account of the heavy shale beds above 
and below acting as barriers and rendering the free circulation of 
water impossible. 

This department is now in possession of a few facts which have 
direct bearing on this question that may be mentioned in this connec- 
tion, although no detailed publication has yet been made. In our 
study of the coal fields it was found that the "horsebacks" are far 
more abundant in Cherokee and Crawford counties than in the coal 
beds in other parts of the state. These "horsebacks" are simply the 
results of fractures in the coal, which fractures have been filled, princi- 
pally from below, by fire-clay and other clay products being squeezed 
into the openings, as is fully explained in Volume III. The existence 
of fractures in such superior numbers in Cherokee and Crawford 
counties, in connection with the fact that they almost universally 
trend northeast or southwest, is most readily explained by associating 
their origin with the general earth movements which produced the 
Ozark uplift to the southeast. 

It seems when this area was elevated earthquakes or similar move- 
ments fractured the rocks to a great extent, producing a peculiar and 
unusual set of openings throughout the whole Galena- Joplin mining 
district. In this district, however, the rocks are hard and firm to as 
great a depth as deep borings have been carried ; that is, at least to 1000 
feet. The openings, therefore, 'retained their form and made the cir- 
culation of water most easily accomplished. But passing westward into 
the Coal Measures the area is farther removed from the source of the 
fractures, and in addition it contains the heavy beds of shale, which 
of themselves probably would have prevented extensive ore depositions. 

There are therefore two reasons for having greater faith in extensive 
ore deposition in areas now occupied by lead and zinc mining opera- 
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lions than in any other parts of eastern Kansas. Discoveries of ore 
probably will be made here and there in many new localities, and 
occasionally considerable amounts may be found in the most favorable 
positions. But it is the opinion of this department, based upon a 
tolerably detailed knowledge of the geological conditions of the whole 
eastern part of the state, that there will never be developed extensive 
metalliferous deposits in any of the rock formations variously associ- 
ated with the Coal Measure shales. 

WESTERN KANSAS AREA. 

Beports still continue to be circulated regarding the existence of 
large quantities of zinc ore in the Cretaceous shale beds of western 
Kansas, particularly in Kussell, Ellis and Trego counties, along the 
bluflFs of the Smoky Hill river. A brief history of the events attend- 
ing the development of the western Kansas gold and zinc mining en- 
terprises is given in the chapter on gold and silver in this report. It 
should be stated, however, that no additional evidence regarding the 
presence of zinc in any form in the localities named has reached this 
department in the past year. More than fifty different samples re- 
ported to contain zinc have been carefully examined, not one of which 
contained even a trace of zinc. We are therefore in total ignorance 
regarding the existence of even a trace of any kind of zinc ore in 
either of the counties above named. 

Ore and Spelter Markets and Ore Output. 

The zinc ore markets for 1898 averaged the best ever known in the 
history of mining in Kansas. The average price per ton for top- 
grade ore was nearly twenty-eight dollars, while for the whole output 
it was, according to Elliott's estimate $26.64, and $28.44 according to 
the estimate of the Joplin special correspondent in the Engineering 
and Mining Journal^ an estimate evidently too high. This is more 
than one dollar a ton higher than ever before known. In the early 
part of the year the price was little if any higher than in 1897. By 
the middle of May a decided advance was noticed, the best ore bring- 
ing twenty-seven dollars. The price gradually increased with few re- 
versals up to the middle of December, when tops brought forty dollars 
per ton, after which there was a slight decrease to the close of the 
year. The price soon rallied again, so that during the first third of 
1899 it has been by far the highest ever known, having reached a maxi- 
mum of fifty -five dollars. 

About the 1st of January, 1899, the ore producers of the Galena- 
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TABLE lit. 

SHOWINa. PRICE PER TON OF ZINC RLENDE AT OALENA-JOPLIN. 

From 1886 to 1888, inclasiTe, and price per ton of metallic sine in New York, with ratio between 
the two ; also price per ton of metallic zinc in sixty-per-cent. zinc ore and difference between 
this and Ndw York price. 



Yeab. 


Price 

per ton of 

zinc blende 

in Qaiena- 

Joplin. 

(20au lbs.) 


Price 

per ton 

of metallic 

zinc in 
New York. 
(20U01bs.) 


Ratio 

between 

price 

of zinc 

' blende and 

metallic 

zinc. 


Price 

per ton 

of metallic 

zinc in 00- 

per-cent. ore. 

(2000 lbs.) 


Difference 
between 
price per 

ton of zinc 
in 60-per- 
cent, ore 
and New 

York price. 


1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Averages. . 


$18 50 

19 00 
21 00 

24 00 
23 00 

21 51 

20 00 

18 85 
17 10 

19 68 

22 51 

25 17 
27 63 


$87 90 
92 80 
98 34 

100 20 

108 75. 

108 82 
89 78 
80 37J 

70 43 

71 04 
79 70 
82 40 
91 40 


1:4.69 
1:4.88 
1:4.68 
1:4.17 
1:4.72 
1:5.05 
1:4.48 
1:4.28 
1:4.09 
1:3.60 
1:3.54 
1:3.27 
1:3.30 


$30 83 
31 67 
35 00 

40 00 
38 33 
35 85 

as 33 

31 42 
28 17 

32 80 
37 45 

41 82 
46 05 


$57 07 
61 13 
63 34 
60 20 
70 42 
72 97 
66 45 
48 95 

41 26 
38 24 

42 25 
40 58 
45 35 


$21 38 


$89 37 


1:4.21 


$36 38 


$53 79 



TABLE IV. 

SHOWING MONTHLY PRICE OF ORE AND METALLIC ZINC. 

With ratio between same, and price i>er ton of zinc in sixty-per-cent. ore, and difference 

between this and New York price. 1898. 



Month, 


Price of zinc 
blende per ton. 
Galena- Joplin. 
( 20U0 pounds.) 


Price of 
metallic zinc 
per ton. New 

York. 
(2000 pounds.) 


Ratio between 

price of zinc 

blende and 

metallic zinc. 


Price per ton 

of metallic 

zinc in 00-per- 

ceut. ore. 
(aOUO pounds.) 


Difference 
between price 
per ton of zinc 
in 60-per-cent. 
ore and New 

York price. 


January 

February 

March 

April 

May 

June 

July 

August 

September . . 

October 

November. . . 
December. . . 


$23 60 
22 95;^ 
22 33' 

24 18 

25 37i 
27 03 

26 78J 
26 80 
29 80 
31 56i 
35 87J 
37 01 


$79 20 
80 80 
85 00 
85 20 
85 40 
95 40 
93 20 
91 60 
93 40 
99 60 
105 80 
102 00 


1:3.35 
1:3.52 
1:3.80 
1:3.52 
1:3.36 
1:3.52 
1:3.46 
1:3.41 
1:3.31 
1:3.15 
1:2.94 
1:2.76 


$39 331 
38 26 
37 22 
40 30 
42 29 
45 05 
44 64 
44 66 
49 66 
52 61 
59 79 
61 70 


$39 87 

42 54 

47 78 
44 90 

43 11 
50 33 

48 56 
46 94 
43 74 
46 99 
46 01 
40 30 
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Joplin district efiFected an organization for the purpose of maintain- 
ing the price of zinc ore. They send out weekly statements regarding 
what the price of ore should be for the week, attempting, it is claimed, 
to base this price on the price of spelter in St. Louis and on the grade 
of ore. With spelter selling in St. Louis at $6.75 a hundred, they 
claim a zinc ore assaying sixty per cent, metallic zinc should bring 
about forty-seven dollars a ton, and that with the variations in price 
the ore price should likewise vai^. 

One cause for the existence of such an ore-producers' organization, 
it is claimed, is that previously there was no very close relation be- 
tween the price of spelter and the price of ore. It is therefore inter- 
esting to look into this matter. The following table III gives an 
exhibition of these conditions, showing the average price of ore from 
1886 to 1898, inclusive, and the price of spelter in New York for the 
same years. A more detailed statement of the price for 1898 may be 
interesting. Table IV is a statement of the monthly price of ore at 
the Galena- Joplin mines and of spelter in New York city. 

It will be seen that the ratio between the price of ore and of spel- 
ter has not been very constant, the greatest diflFerence being in 1891, 
when it took 5.05 tons of high-grade ore to bring the price of one ton 
of spelter in New York. From that date to the present the ratio 
gradually changed, until in 1898 it required but 3.3 tons of high-grade 
ore to bring the price of one ton of spelter. 

An examination of table IV is interesting on account of its show- 
ing the monthly conditions during 1898, the year in which the most 
rapid changes took place of any year in our history. It will be seen 
that the price of ore did not advance quite as rapidly as the price of 
spelter until August, after which it rose more rapidly, finally forcing 
the ratio down, until in December but 2.76 tons of ore were required 
to equal in price one ton of spelter in New York. 

The principal source of statistics regarding ore production in the 
Galena- Joplin district is the records in the freight offices regarding 
shipment of cars. The Joplin correspondent of the Engmeering and 
Mining Journal sends a weekly statement of the output to that jour- 
nal. His sources of information are, in the main, the records in the 
freight offices. In Galena, at present, the Galena Times and a few 
private individuals gather figures which, in the main, correspond with 
those published in the Engineering and Mining Journal, but differ 
slightly in some details. Of the private statistics, it is probable those 
gathered by Mr. Russell Elliott, of the Galena mining bureau, are as 
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reliable as any. In our report on ** Mineral Resources of Kansas for 
1897," page 31, is given a table showing the output and price per ton 
and total value of ores from Galena from 1886 to 1897, nearly all of 
which was gathered from Mr. Elliott's tables. It is thought desirable 
this year to publish the figures gathered from the Engineering and 
Mining Journal, and, for comparison, those of Mr. Elliott. 

Table V is compiled from the Engineering and Mining Journal, 
showing the output and value, (a), of the Galena district ; (&), of the 
whole Galena-Joplin district, and (c), the per cent, of the total pro- 
duction credited to Kansas. Table VI is copied from a table kindly 
sent in by Mr. Russell Elliott, of Galena. It will be seen that there 
is a slight diflFerence between them, but when properly compared they 
are essentially the same. The price per ton in table V is an average 
of the weekly prices quoted, and generally refers to top prices, but 
not always so. The price per ton given by Mr. Elliott in table VI 
is obtained by dividing the total value of ore by the number of units 
sold, and therefore is the average for Galena. 

Table VII shows the annual output of ore from Galena, with the 
aggregate value ; also estimate from the time mining began. 



TABLB VI. 

SHOWING THE MONTHLY OUTPUT OP ZINC ORE AND LEAD ORE FROM THE 
GALENA AREA DURING 1898, WITH VALUE OF SAME. 

PriTate flffarea, by Mr. Hnssell Elliott, Galena. 



Month. 


Poands 
zinc ore. 


Price 
per ton 
*20001ba 


Valne. 


Pounds 
lead ore. 


Price 

per 

LOUOlba 


Valne. 


Total value. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August . . . 
September, 
October . . . 
November.. 
December.. 

1898 


11,530,000 
11.059,800 
12,858,440 
14,998,970 
11.583.490 
11,589,310 
13.472.790 
11.945.240 
10,228,210 
14.985,060 
18,245.100 
12.213.300 


124 25 
23 41 
21 85 

23 74 

24 25 

25 56 
25 57 
25 24 

28 60 

29 43 
35 50 
87 02 


$129,440 25 
129.501 55 
139.118 95 
178.087 35 
140.489 55 
145,804 95 
172,248 20 
149,555 75 
146.250 75 
220.368 05 
217.254 56 
226.110 65 


1,463,390 
1.418.110 
1.434.580 
1,529,240 
1,156,620 
1.522.860 
1.434,120 
1.524.350 
894.980 
1,195,090 
1.017,070 
1,251,170 


$2175 
22 23 
22 50 
21 50 

21 75 

22 71 

23 49 

23 50 

24 39 
2199 

20 99 

21 25 


131,828 75 
31,441 45 
32,278 05 
32,878 65 
25,156 45 
84,645 06 
33,701 80 
35.822 25 
20.808 25 
26.291 95 
21,358 45 
26,587 35 


$161,269 00 
160.943 00 
171,897 00 
210,966 00 
165,646 00 
180,450 00 
205,950 00 
185.8t8 00 
167,059 00 
246,660 00 
238,613 00 
252.698 00 


149,704,700 


ri7 02 


1994,230 55 


15.836,570 


$22 33 


1352.798 45 


$2,847,029 00 
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TABLE Yll. 

SHOWING OUTPUr OF ZINC AND LEAD ORES, GALENA DISTRICT, KANSAS. 

From January 1, 1886, to December 81, 1888, iDolasive. (Data for 1896 and 1887 from the Engi- 
neering and Mining Journal; all others from Mr. Russell Elliott, Galena.) 







Zinc Obb. 


Lbad Obi 


L 


















Total 
value of 


Ybar. 










Average 






Tons, 
2000 lbs. 


Averaire 
price 


Value. 


Pounds. 


price 
per 


Value. 


output. 






per ton. 






1000 lbs. 






1886.. 


81,768 


$18 50 


$587,706 00 


5,921,284 


$29 50 


$174,766 38 


$762,474 38 


1887.. 


82,795 


19 00 


628,105 00 


6,152,380 


26 25 


161,499 98 


784,604 98 


1888.. 


33,391 


2100 


701,211 00 


5.248,000 


15 50 


81,344 00 


782.555 00 


1889.. 


32,950 


24 00 


790.800 00 


7,9?5,000 


28 00 


183,655 00 


974,455 00 


1890.. 


21.675 


23 00 


498.525 00 


8,347,927 


21 14 


176,176 28 


674,701 28 


1891.. 


20,641 


21 51 


454,102 00 


7.204.420 


25 16 


182,271 83 


636,373 83 


1892.. 


23,811 


20 00 


476.237 78 


14,376.310 


2100 


301,903 14 


778,140 92 


1893.. 


25,028 


18 85 


471.788 00 


10,279,180 


19 00 


195,314 42 


667,103 42 


1894.. 


28,670 


17 10 


490,257 00 


11.6)4,980 


16 82 


195,704 66 


686,051 66 


1895.. 


41,232 


19 68 


812,792 00 


25.075,290 


19 28 


482,548 75 


1,295.340 75 


1896.. 


62,232 


22 51 


1.401.307 83 


28.123,170 


16 02 


450,529 90 


1,851,837 73 


1897.. 


59,451 


25 17 


1,492,663.04 


30.369,360 


25 10 


762,469 96 


2,255,138 00 


1898.. 
Totals, 


74,852 


26 64 


1.994.230 55 


15.836,570 


2102 


352,798 45 


2,347,028 00 


483,498 




$10,794,728 20 


176,566,901 




$3,701,072 78 


$14,485,800 85 







Estimated total production of ore from 1876 to 1898« inclusive, $27,347,029. 

Mr. Elliott obtained value per ton of zinc ore and per 1000 of lead ore by di- 
viding value of sales by number of tons and of thousands. In table V, copied 
from the Engineering and Mining Journal, the value per ton and per thou- 
sand was obtained by averaging the weekly prices as given by the Joplin corre- 
spondent, which generally referred to top prices. 

World's Production of Zinc. 

For years past, and particularly during the last few months, there 
has been a great deal of talk in the mining districts regarding a de- 
crease in the foreign output of metallic zinc. Some enthusiasts have 
even stated that the foreign output has declined so rapidly that the 
Galina- Joplin district now produces about forty per cent, of the metal- 
lic zinc of the world. It is therefore interesting to look into the sta- 
.tistics of the subject and to determine to what extent the American 
production may influence the markets of the world. Table VIII, 
which is for the years 1884 to 1898, inclusive, was prepared vrith this 
in view. It shows the total foreign production by countries, grouped 
as follows : The Rhine district and Belgium, Silesia, Great Britain, 
France and Spain, Austria, and Poland, to which is added the Ameri- 
can output, and a final column gives the per cent, the American out- 
put is of the whole. 
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A careful study of this table reveals many interesting facts regard- 
ing the variations therein. Of most importance, perhaps, is the in- 
teresting fact that the total foreign output has gradually increased 
throughout almost the entire period. The years 1886 and 1887 
showed a slight decrease, but from that time to the present there has 
been a steady and marked increase in the total foreign production up 
to and including the year 1898, at which time there was a foreign 
production of 364,235 long tons of metallic zinc, an amount far 
greater than ever produced before. 

An analysis of the figures from the several countries is likewise in- 
teresting. It will be seen that the Rhine district and Belgium is 
much the larger producer, their output equaling more than half the 
foreign production. With the exception of an insignificant reversal 
in 1886, this district has steadily increased its output from 1884 to 
the present time. During that year it produced 127,240 tons of 
spelter, and in 1898, 191,836. 

Silesia has been a constant producer, ranging from a little over 
76,000 tons in 1884 to more than 99,000 tons in 1898. 

The output of Great Britain has varied more than either of the 
two countries just named, and on the whole has no more than held 
her own during the fourteen year period. In 1884 she produced a 
little over 29,000 tons ; ten years later she reached the maximum of 
32,000 tons ; she dropped to 23,000 tons in 1897, and rallied to over 
27,000 in 1898. 

France and Spain have made the most marked increase of any 
of the foreign countries. In 1884 they produced but little over 
15,000 tons ; the following year there was a slight falling off, which 
was regained in 1886, from which time they have gained steadily, 
until in 1898 their combined production was more than 32,000 tons, 
barely surpassing the greatest output of Great Britain for the last 
fourteen years. 

Austria and Poland have little more than held their own, the 
former producing from 6000 to 7000 tons, and the latter from 4000 
to 6000. 

During this period of fourteen years the American output has in- 
creased more rapidly than the foreign. In 1884 we produced a little 
over 34,000 tons, which equaled about 8.56 per cent, of the world's 
production. From that date we rapidly increased, until in 1891 we 
produced nearly 88,000 tons, or more than 21 per cent, of the world's 
—3 
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production. Our production then declined two years while the for- 
eign production pressed steadily onward. In 1897 our production 
was more than 89,000 tons, which was over two and one-half times 
our output in 1884, but the world's production had increased so rapidly 
that this large amount only equaled a little over 20 per cent, of the 
total. 

It will be seen from the foregoing table that while the output of 
American mines and smelters has been on the whole rapidly increas- 
ing, during the last eight years it has done little more than retain the 
relative rank which it gained in 1891 and 1892. The reports, there- 
fore, that the foreign output of spelter has been rapidly falling oflf, 
thereby causing unprecedented advances in prices during the last 
twelve months, must be looked upon as entirely erroneous. 

From every consideration the American should be pleased that such 
is not the case. Let us consider the question. If we were producing 
60 per cent of the world's output at any one period and should by 
some good fortune double our production, the actual increase would 
be so great that it would seriously aflfect the markets of the world. 
If, on the other hand, we are producing only 16 or 20 per cent, of 
the world's output and could be able to double our production the 
world's spelter would be increased so slightly that the markets would 
be scarcely affected. If, therefore, it is a fact that the American mines 
are unusually productive during 1898 and 1899 our small per cent, of 
the world's production is a guaranty that we may carry our mining 
operations to any degree of increased production without much fear 
of unbalancing the world's markets until our per cent, of production 
is far ahead of what it has yet been. 

The unusually high prices which have ruled for the past few months 
probably are principally due to the enormously increased demand for 
spelter for use in the mechanic arts, which in turn is largely depend- 
ent on the general revival of prosperity the world over. In this 
connection it may be interesting to quote the following discussions on 
the spelter market in New York and London from the Engineering 
Journal of January 7, 1899, page 21. 

The New York Spelter Market in 1898. 

''The course of the spelter market during 1898 has been exactly the 
reverse of that of 1897. Then the attempt made by a combination of 
some Western smelters to hold the market up by artificial means, such 
as the holding back of large quantities and the exporting of round 
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lots at ten and twelve per cent, below the domestic price, proved fu- 
tile. This year the market has, notwithstanding an increase of fully 
twenty per cent, in the production, advanced beyond all previous 
limits. This has been due primarily to the tremendous consumption 
in this country. The wire industry absorbed more spelter than ever 
before, and the exports of galvanized wire have largely increased. 
Oalvanizers of iron sheets have also done a larger business, though 
the margins in this line have been unsatisfactory. The brass con- 
sumption has been enormous and that of sheet zinc as large as before. 

"Exports of spelter have been about the same as last year, but, un- 
like last year, the sales of spelter for export were not made at a sacri- 
fice, but placed at top prices. It was the European demand that, at 
the end of the summer, when the consumption here was very large, devel- 
oped the strength of this market. In spite of the fact that the spelter 
sold at unprecedentedly high figures during this year, complaints 
were heard that smelters were not able to secure a fair margin, owing 
to ore prices being driven up to unremunerative figures under strong 
competitive buying. Some of the older works in the coal belt were 
not operated. However, this was counterbalanced by the erection of 
new works in the gas fields of Kansas. 

"In January the market ruled dull, and not until the end of Febru- 
ary was there any perceptible increase in the demand. Then, how- 
ever, and through March and the first part of April, the market steadily 
improved, reaching 4.10c. St. Louis, 4.30c. N^w York, and <£18 12«. 
6rf. abroad. 

"The end of April and early in May the demand fell oflf, buyers 
having covered their wants ; and at the increased rate of production 
stocks quickly accumulated and the market became weak. However, 
consumption continued to expand, stocks were soon depleted, and the 
demands at the end of May and in June were simply enormous. At 
this juncture the burning of one of the refining plants increased the 
already acute scarcity of spot and near-by metal, and prices advanced 
rapidly to 4| @ he, St. Louis and 5Jo. New York. The European 
market had meanwhile risen steadily and had reached X19 8«. 9{/. 

"In July buyers, having bought more than their requirements, held 
ofiF, and a reaction set in, the metal selling down to 4.35o. at St. Louis 
and 4.50c. at New York. In August some sales were made at 4.25c. 
and 4.40c., respectively, but again stocks in the hands of manufac- 
turers had been used up, and, with liberal buying, the market turned 
and continued to advance with few reactions until toward the end of 
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the year. In Europe there was a great scarcity of metal, due to the 
decreased output in the large Silesian mines, and the market at the 
end of September was <£22, while here it was 4.70^. at St. Louis and 
4.90c. at New York. 

"In October and November foreigners were forced to purchase round 
quantities in this country, both for prompt and future shipment, and, 
with the increasing consumption on this side, the metal became ex- 
ceedingly scarce. The miners were constantly advancing their prices 
for ore, until $40 per ton — an unprecedentedly high price — was paid. 

"In November the advance culminated with New York selling at 
5.40c., St. Louis at 5.22^c., and London at <£24 15«." 

The London Spelter Market in 1898. 

By Oar Special Correspondent. 

"The market opened quiet but firm in January last, with ordinaries 
quoted at X18 to £18 2«. 6rf., and special brands at £18 2«. 6rf. to £18 
5«., but after consumers had bought freely at these figures, the tone 
became easier and prices declined about a half crown or so. Febru- 
ary opened quiet at <£17 7*. 6(Z. to £18 for ordinaries, and the tendency 
was dull thereat. For the first two weeks of the month the Con- 
tinental makers would not meet the market, and the Americans were 
decidedly higher in their views; buyers had consequently to meet 
the higher rates asked, and the price improved to $18 2«. ^d, and 
£18 6«. 

"When March came in it was found that the continental producers 
had sold out for some months ahead, and in America there was such 
a good home demand that better prices could be obtained on their 
own side. Values in our market consequently stiffened, with buyers 
of ordinaries at £18 8«. 9rf. April commenced with the scarcity* of 
sellers more pronounced, and most of the dealers were sold out. Val- 
ues continued to advance almost daily, and as consumers did not 
believe in the reported scarcity, they only bought quite sparingly ; 
nevertheless, before the month was out ordinaries were worth £19. 

"May saw a further advance on the continent, and large lines were 
sold at good prices. Consumers on this side, being temporarily cov- 
ered, abstained from making fresh purchases, and the market went 
dull. This state lasted only for a short period, and the price again 
rose to £19 6«., which was the figure ruling at the commencement of 
June. Towards the middle of the month large purchases were again 
made on the continent, and that restricted the quantity for this market. 
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America was still praotioally out of the market, and remained only a 
passive factor until well into the last quarter of the year. Prices in 
the United States at this time took a sudden jump, and shippers 
bought back parcels sold for shipment to this country. This was im- 
mediately reflected on the English market, and prices commenced to 
soar upwards, and ere the month was over there were eager buyers at 
£20 for ordinaries. 

"July opened with consumers showing considerable anxiety to cover 
themselves against sales of manufactured stufiF, and they readily paid 
the advancing prices ; X20 7*. 6rf. was reached before any break oc- 
curred, but then some second-hand holders showed rather an inclina- 
tion to make sales for forward delivery, and a retrogade movement 
was made to £20. August witnessed another steady rise, and it be- 
came apparent, rose to X20 12«. 6(f., with stocks on the continent 
standing at a severely low level. 

"September found buyers very short of supplies for delivery over 
the remaining months of 1898, and they came in and bought with 
rather more pluck, and prices advanced quickly to <£22. There was 
then a halt, but October was to be a month of surprises, and after a 
few holders of second-hand lots had sold at a sacrifice and weakened 
the market, the consumptive demand grew keener than ever, and 
prices rose at almost every sale until the end of the month the near- 
est price was £24 for ordinaries, special brands fetching hs. per ton 
more. Very little spelter was oflFered at the commencement of No- 
vember, and the continental makers had sold for a long time ahead. 
Spot stuff was very scarce, and there were then reports of American 
ofiFers, and this frightened some London dealers, who sold down for 
£24. This level attracted buyers, and £24 10«. was again established ; 
but? when December came in consumers were very reserved, and it 
was difficult to make sales. Buyers deeming it better to hold ofiF un- 
til after Christmas, prices therefore dwindled gradually to £23 5*. to 
£23 lOs. for ordinaries, £23 IQs, to £23 15«. for specials." 

ZINC SMELTING. 

During the year 1898 the Kansas zinc smelters produced the 
largest amount of spelter in the history of the state. This is due 
principally to the increased number of smelters. With the establish- 
ment of the smelters in the^ natural-gas region the total capacity of 
Kansas smelters was nearly doubled. Those using natural gas are : 
The Kobert Lanyon's Sons Smelting Company, at lola, with a capac- 
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ity of 2400 retorts ; the W. & J. Lanyon smelter, at lola, with 1800 
retorts ; the Nicholson smelter, at lola, began operations in 1899 with 
a capacity of 1200 retorts ; the Robert Lanyon*s Sons smelter, at La 
Harpe, which had a few of the furnaces started before the dose of 
1898, will have a capacity of 3000 retorts when completed. At Q-as 
City the Cherokee Lanyon Company are building a small furnace of 

300 retorts ; Messrs. Daly and McRay have a furnace of retorts, 

each of which began operations in 1899. At Cherryvale the Edgar 
Zinc Company began building a large smelter of 1800-retorts capacity, 
using the patented Brown horseshoe roaeting furnace. The year 
1899 will therefore have about 12,000 retorts heated by gas in the 
furnaces already completed or under construction, as against approxi- 
mately 9000 retorts of the coal furnaces of the state. 

Table X shows the amount of metallic zinc produced by Kansas 
smelters per annum from 1832 to 1898 inclusive. It will be noted 



TABI«E X. 

SHOWING AMOUNT AND VALUE OF METALLIC ZINC PRODUCED AT KANSAS 

SMELTERS, 1882 TO 1898. INCLUSIVE. 

Price per ton in New York. , 

( Data 18S2 to 1896 from United States Geoloffical Surrey statistics.) 



Yeab. 


Amount in 

short tonn. 

(2000 pounds.) 


Price per ton 
in New York. 


Total value. 


1882 


7,366 

9,010 

7.859 

8,502 

8,932 

11,955 

10,432 

13,658 

15,199 

22,747 

24,715 

22,815 

25,588 

25,775 

20,759 

33,443 

«jO,04o 


$110 60 
90 60 
89 60 

86 80 

87 90 
92 80 
98 34 

100 20 

108 75 

108 82 

89 78 

80 37i 

70 43 

71 04 
79 70 
82 40 

. 91 40 


$814,679 60 

816,306 00 

704,466 40 

737,973 60 

785,122 80 

1,109,424 00 

1,025,902 88 

1,368,531 60 

1,652,891 25 

2,475,336 96 

2,218,912 70 

1,733,755 63 

1,902,162 84 

1,831,056 00 

1,653,592 30 

2,755,703 20 

3,508,524 27 


1883 


1884 

1885 


1886 


1887 


1888 


1889 


1890 


1891 


1892 


1893 


1894 


1895 


1896 


1897 


1898 


Totals for 
17 years. . 


.%7.298 




$27,093,342 03 
2,575,000 00 


Estimation of zinc smelted 

-lOQO 


previous to 


Total 


$29,668,342 03 
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1885. 



175,000 

1.013,612 

1. 517,996 

5.000 

864,900 

40,750 



34,200 

10,050 

5,850 
6,000 
8,100 
8.900 
1,850 
462,813 
11,250 

11,260 
6,000 
6.500 

3,880 
1,800 



{.590,141 
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that the total output is 38,543 tons, an amount more than 5000 tons 
greater than ever before produced in one year. This makes an ag- 
gregate of more than 300,000 tons produced in seventeen years, with 
a New York value of nearly $27,000,000. If we add to this a value of 
$2,575,000, an estimate for the spelter produced in the state previous 
to 1882, we have an aggregate of more than $29,500,000 worth of 
spelter produced on Kansas soil. 



TIONS; A 

a 



$75,000 

1 ,013.612 

1.517.936 

5,000 

364,900 

40.7S0 



34,200 
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6.000 
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11.260 
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1.800 
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T^HE year 1898 was a prosperous year for the coal operators of Kan- 
sas. The total oatpat, according to statistics kindly furnished 
in advance of publication by the State Inspector of Coal Mines, Hon. 
Geo. T. McGrath, was the largest ever produced in the history of the 
state, aggregating 4,193,169.7 tons. The prices for the year have been 
low ; the lowest ever known except in the years 1896 and 1897. This 
cuts the aggregate value of the coal to figures a little below that of 1894, 
in which year the total value of the production exceeded that of any 
other year. It is estimated in value at $1,085 per ton at the mine for 
all kinds of coal. The values in the western part of the state, of 
course, are much higher, but the output in such localities is so small 
the aggregate value is hardly affected by it. 

The most marked characteristic of the output for the past year 
is in the large amount produced in Cherokee and Crawford counties 
as compared with previous years. This is in keeping with the tend- 
encies for years past, as is exhibited in table III, opposite page 192 
of yolume III, University Geological Survey of Kansas, reproduced 
here as table XI for reference. According to that table, the output 
for Cherokee county had gradually increased from 1886 to 1897, in- 
clusive, with but few exceptions. In 1897 this county produced 
1 ,061,409 tons, while in 1898 the product was increased to 1,309,868 tons, 
an increase of about nineteen per cent, over 1897. Crawford county 
likewise has had a gradual increase with but few reversals from 1885. 
In 1897 it produced 1,590,620 tons, while in 1898 it produced 1,989,- 
157 tons, an increase of more than twenty-five per cent, over the pre- 
ceding year. 

The principal falling off in the coal production has been in Osage 
county, although Leavenworth county likewise has decreased to some 
extent. In 1897 Leavenworth county produced 367,141 tons, while 
in 1898 the output was 305,316 tons. Osage county produced a maxi- 
mum amount of coal in 1889, at which time it aggregated 446,018 tons. 
From this the output vacillated considerably and in general decreased, 

(41) 
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until in 1897 it equaled only 181,857 tons, and in 1898 but 179,070 
tons. The smaller producing counties, such as Coflfey, Franklin, 
Labette, Bourbon, Linn, and the counties producing the brown coal 
from the west, have been gradually decreasing in their tonnage pro- 
duction for years, a decrease which was still maintained during 1898. 

A consideration of the geological horizon from which coal comes 
is of interest. Table XI gives the tonnage and estimated value of 
the coal produced from the several geological horizons for 1890 to 1898, 
inclusive. According to this table the Cherokee shales have produced 
by far the greater production of the Kansas coals, with the Osage 
shales next in importance. A glance at this table will show that in 
general the percentage for the Cherokee shales has increased from 
1890, at which time they produced over 77 per cent., while in 1897 
they produced over 93 per cent., and in 1898 this increase was carried 
to 94.14 per cent. 

The Osage shales are next in richness so far as the coal output im- 
plies. In 1891 they produced nearly thirteen per cent, of the total 
output of the state. From these figures there was a gradual decrease, 
until in 1897 they produced a little less than six per cent, of the total 
output of the state, while in 1898 the per cent, was 4.67. 

The other shale beds have produced so small a proportion of the 
output of the state that they are hardly worth consideration. The 
fact so often stated previously is still apparent, namely, that the 
Pleasanton, Thayer and Lawrence shales contain large quantities of 
coal which may be brought onto the market at any time the price of 
coal advances only a small proportion. 

The reason for this unequal production of coal in the state is very 
apparent. The Cherokee shales contain the thickest coal seams, and 
hence they are the most profitable to work ; and in addition the coal 
produced from them is better in quality than that produced anywhere 
else in the state. In fact the coal from Cherokee and Crawford coun- 
ties is of so high a grade that it compares favorably with the hest bi- 
tuminous coal in other parts of America. 

The value of the coal at the mine for the past year was but little 
greater per ton than in 1897. The figures obtained from the State In- 
spector of Coal Mines, as above mentioned, show an average for the 
whole state of only $1,085 per ton, while the value for Cherokee 
and Crawford counties was but $1.05 per ton. 

The common rate to the trade throughout both these counties 
during almost the entire year was $1.35 per ton for lump coal. When 
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TABLE XII. 

SHOWING COAL PRODUCTION IN SHORT TONS (2,000 lbs.). 1880 TO 1888. INCLUSIVE. 

Wi& price per ton and Talne of yearly prodnot. 



Ykas. 



1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 



* 



Totals 

Output previous to 1880 . . 

Grand totals 



Production in 

short tons 
(2,000 pounds). 



560,000 
750,000 
750,000 
900,000 
1,100,000 
1,440,057 
1,350,000 
1,570,079 
1,700,000 
2,112,166 
2,516,054 
2,753,722 
3,007,276 
2,881,931 
3,611,214 
3,190,843 
3,191,748 
3,291,806 
3,860,405 



40,527,306 
3,000,000 



Price 


Iier ton. 


%\ 30 


1 35 


1 30 


1 28 


1 25 


1 23 


1 20 


1 40 


1 50 


1 48 


1 30 


1 31 


1 31^ 


1 37r 


1 351 


1 12J 


1 Oil 


1 07 


1 08i 




%\ 50 





Valne of yearly 
product. 



$715,000 
1,012,300 
975,000 
1,152,000 
1,375,000 
1,770,270 
1,620,000 
2,198,110 
2,550,000 
3,126,005 
3,170,870 
3,607,375 
3,954,568 
3,960,331 
4,899,774 
3,590,141 
3,227,357 
3,488,380 
4,193,159 



$50,585,640 
4,500,000 



43,527,306 $55,085,640 



* Figures for 1880 to 1884, inclnsiFe, and for 1892 taken from United States Geological Surrey 
reports. All others taken from rei>ort8 of State Inspector of Coal Mines. 



we consider that of all the coal going over the screens from forty-five 
to forty-seven per cent, passes through, and must be sold either as 
slack or as nut coal, it is readily seen that a total average of $1.05 is 
fully as high as could be expected when the lump-coal rate is $1.35. 
Different mines with different classes of miners obtain slightly differ- 
ent ratios, but in general it may be estimated that for every hun- 
dred tons of coal taken from the mine about fifty-five tons of lump 
coal, fifteen tons of nut coal and thirty tons of slack coal are ob- 
tained. 

In other parts of the state where coal is mined either by stripping 
or by the long- wall process the proportion of slack and nut coal is greatly 
reduced. In fact, where coal is loaded directly on the cars for ship- 
ment mines operated by the long-wall process rarely screen their coal 
at all, as there is practically no fine coal produced by the mine opera- 
tions. This same coal, however, when kept in bins for some weeks or 
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months, slacks to a varying degree and the retailer therefore is quite 
frequently compelled to screen it, in which case he has the lesser 
grades of coal to supply to his customers. 

It is difficult to make a prediction of the value or amount of the 
output for 1899. During the first third of the year the output was in 
excess of the corresponding time for 1898. Shortly after this the coal 
miners* strike developed, the magnitude of the effects of which is 
entirely unknown at present. Matters may be adjusted within a few 
weeks or months so that no serious results will follow. On the other 
hand it is entirely possible that the scenes of 1893 will be repeated 
with their baneful effects. 



IV.— OIL AND GAS 



■ 

nPHE oil and gas industry during 1898 was fairly active. The oil 
production was confined to the vicinity of Neodesha and practi- 
cally all the output of the state was sent to the Neodesha refinery, which 
produced 88,000 barrels of refined oil, worth, about $2 a barrel. There 
are few if any private wells in operation in the state. Oil is used to 
a limited extent by the gas factories in the various cities where the 
water-gas plants are in operation. It frequently happens that the oil 
such gas companies use in the manufacture of gas comes from out- 
side the state, rather than from our Kansas fields. This is an illustra- 
tion of one of the peculiar phases of the oil business which it is 
difficult for an ordinary person to understand. Table XIII shows 
the output for 1898 and also the total output for the past ten years. 



TABI.B XIII. 

PRODUCriON OF PETROLEUM IN KANSAS FROM 1889 TO 1888, INCLUSIVE. 
Figaros from 1889 to 1896, inclasiTe, are taken from the reports of the U. S. Geoloffioal Surrey. 



Ybab.* 


Barrels. 


Ybab. 


Barrels. 


Price per 
barrel. 


Value. 


1889 

1890 

1891 

1892 


500 
1,200 
1,400 


1894 

1895 

1896 

1897 

1898 

Totals . . 


40,000 
44,430 

113,571 
90,000 

1 88,000 


48ct8. 
64 *• 
63 *• 
60 " 
$2 00 


$19,200 00 
28,435 20 
71,549 73 
54,000 00 

176,000 00 


1893 


18,000 


397,101 


$358,504 93 



* Totals Include estimated Talue, $9,820, of the product from 1889 to 1803, which was 21,100 
barrels. 

t Refined oiL 

GAS. 

The gas production during the year was the largest ever known, 
reaching over $188,000 in value. This increase is due largely to the 
extensive use of gas in zinc smelters. The Bobert Lanyon's Sons 
Company had a large smelter in operation during the entire year at 
lola, and, but for a disastrous fire, would have operated 2400 retorts 
throughout that period, Their large plant at La Harpe, which is to 
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contain 3000 retorts when completed, began operations in December, 
1898, so that no account is taken of the gas consumed at that plant in 
the statistics for this year. The W. & J. Lanyon Company operated 
an 1800-retort plant at lola continuously throughout the year. The 
Nicholson Smelting Company did not get their plant started until 
well on into 1899; neither did the Edgar Zinc Company, at Cherry- 
vale. Therefore, there were but two smelters using gas during the 
year; but, beginning witfi 1899, the gas consumed in gas furnaces 
will be much more than doubled. 

The brick industry in the gas fields for 1898 was slightly greater 
than in 1897, representing a correspondingly larger consumption of 
gas. The lola Brick Company and the CoflfeyviUe Brick Company 
were the two principal ones. A smaller plant was started at Cherry, 
vale, but was operated only a short time, so that its output is not 
included in our statistics of the brick output, and therefore its con- 
sumption of gas is also neglected. It is understood the Coffeyville 
Brick Company will establish a brick plant at Cherryvale and conduct 
an extensive business during 1899. The plant, however, was not quite 
completed at the close of 1898. 

The consumption of gas for domestic uses by various cities in the 
gas belt does not diflfer materially from that of the preceding year, 
excepting in a few cases where gas is newly piped. This is particu- 
larly true at Chanute, a city into which the gas pipes were laid late 
in 1897. The domestic consumption during 1898 was large — in fact, 
almost as large as that of any other city of the state, exceeding $15,- 
000. The following table gives an approximation of the gas used in 
various places for all purposes : 



TABLE XIV. 

SHOWING VALUE OF THE NATURAL GAS CONSUMED DURING 1888 IN EACH OF 

THE GAS FIELDS OF KANSAS. 



Locality. 


Value of 
prodaet. 


Locality. 


Value of 
product. 


lola 


$79,600 
30,000 
15,695 
15,051 
15,000 
13,500 


Osawatomie 

Neodesha 

Parsons 


$9,500 

7,400 

2,500 

500 

100 


Coffeyville 

Cherryvale 

Chanute 


Wyandotte 

Chetopa* 

Total 


IndependeDce 

Paola 


$188,846 







* Production at Chetopa was during December only. 
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TABI.E XV. 

VALUE OF NATURAL GAS PRODUCED IN KANSAS FROM 1898 TO 18d8. • 
Figares for 1889 to 1896, inelaslTo, are taken from the reports of the U. 8. Geological Snrvejr. 



Yeab. 


Valae. 


Ybab. 


Value. 


1889 


$15,873 
12,000 
5,500 
40,795 
50,000 
86,600 


1895 

1896 


$112,400 
124,750 
155,500 
188,840 


1890 


1891 


1897 

1898 


1892 


189.^ 


Total 


1894 


$792,264 







GEOLOGY OF THE OIL AND GAS FIELDS, 

• 

Thus far in our studies of the geology of Kansas almost nothing 
has been published regarding the geology of the oil and gas of the 
state. A few scattering papers by diflPerent geologists have appeared 
from time to time in the last ten years or more, but no systematic ex- 
position of the general conditions has been published. The neglect 
of this department along this line is due principally to the fact that 
a special report is contemplated on the subject in the near future, for 
which a great deal of material has already been gathered. As it is some- 
what uncertain when this report will be issued, a brief outline of the 
geology of the Kansas oil and gas fields will be included here. 

The general stratigraphy of eastern Kansas has been quite thor- 
oughly studied and represented in the first part of Volume III, Uni- 
versity Geological Survey Beports, from which report a few illustra- 
tions are here reproduced. 

The Coal Measures of Kansas, which are the oil and gas producing 
formations, are exposed over approximately 20,000 square miles in 
the eastern end of the state. At the base of the Coal Measures lies 
the Subcarbonif erous, or Mississippian, exposed in the extreme south- 
eastern corner of Cherokee county over an area of from thirty to 
thirty-five square miles. The upper surface of the Mississippian 
limestone dips to the west along the south line of the state a little 
more than twenty feet to the mile, to as far west as Cherry vale, the 
westernmost point at which it has been reached by the drill. In a 
northwesterly direction the dip is considerably less, averaging from 
six to ten feet to the mile, depending upon the direction. North of 
the state line the inclination of the surface of the Mississippian 
seems to be less. A deep well was drilled last autumn at Madison, in 
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the north part of Greenwood county, which waa carried to the depth 
of 1896| feet, reaching what was supposed to be the Mississippian 
limestone, but about which there may be some doubt. Other wells 
east of this point show that the general dip of the strata from Fort 
Scott westward to Emporia is not as great as that along the south 
line of the state. Still farther north the general inclination to the 
west and northwest is greater than in this middle territory. 

Cherokee Shales. 

At the base of the Coal Measures lies a heavy bed of shales, the 
Cherokee shales, in which may be found a great deal of sand- 
stone quite irregularly distributed. The Cherokee shales are exceed- 
ingly rich in organic matter, carrying the Weir-Pittrf)urg coal, the 
Fort Scott coal, the Leavenworth coal, the principal part of the (5oal 
mined in Labette county, and doubtless a great deal of other coal yet 
undiscovered. The greater part of these shales are black, some of 
them being exceedingly bituminous. The sandstone in the Cherokee 
shales is variable in quality as well as location, but generally it is 
moderately coarse, furnishing a good reservoir for oil, gas, and water. 

These Cherokee shales are known to extend northeast almost the 
entire width of the state, and probably do extend entirely across it 
and to a considerable distance beyond, both north and south. Their 
westward extension, as shown in Plates I and II ( reproduced from 
Volume III, University Geological Survey of Kansas), is known to 
reach as far as Madison. The deep well at Madison above referred to 
passed through 293 feet of them before striking the hard rock supposed 
to be the Mississippian. Other deep wells in many parts of the state 
show conclusively that this heavy shale bed reaches far to the west, such 
as the wells at Topeka and McFarland, each of which was carried into 
the Cherokee shales some distance, but neither of which entirely 
passed through them. The evidence of the wells which did go through 
them shows that in their westward extension they gradually become 
thinner. How far west they actually go is entirely conjecture. Should 
the rate of diminishing thickness be maintained as exhibited from 
their outcroppings to Madison they will extend to the middle of the 
state or beyond. 

Our knowledge of the general character of the sandstones in the 
Cherokee shales is obtained by a study of the sandstone outcroppings 
in the eastern part of the state, and from the records of the many 
deep wells that are drilled in the oil and gas region. It is known that 
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a sandstone bed is not continuous over a very wide area, but that any 
particular sandstone found in a given place may entirely change into 
shale in any direction within a few miles. Broadly speaking, there- 
fore, the sandstones are lenticular deposits which apparently have no 
direct connection with each other, although they may be never so 
closely related in character and in the particular position in the shale 
beds which they occupy. 

This phase of the subject is a most important one in the practical 
development of the oil and gas fields. It makes prospecting much 
more uncertain, but at the same time renders it less possible for the 
well or set of wells to entirely exhaust a given area. If a well at lola 
draws its gas from a certain sandstone horizon, the limited extent 
horizontally of this sandstone will necessarily limit the area over 
which the wells in question will be able to exhaust the supply of gas. 
If the particular sandstone bed^ of lola do not extend to Cherryvale 
or Neodesha or Benedict, it is practically certain that there can be no 
direct relation between the gas of any two of the areas named. 

The Cherokee shales, or rather the sandstones within the Cherokee 

shales, furnish the gas at Chetopa, Coflfey ville, Cherryvale, Neodesha, 

Benedict, Erie, lola, and La Harpe, and all other points in that part of 

the state. 

Formations above the Cherokee Shales. 

Above the Cherokee shales there is a succession of alternate beds 
of limestones and shales throughout the whole of the Coal Measure 
area, as illustrated in Plates I and II. Each shale bed has a consider- 
able amount of sandstone within it, arranged practically the same as 
that already described for the Cherokee shales. Many such sand- 
stones have been oil or gas producers, and in some parts of the state, 
notably, Osawatomie, Paola, and Ottawa, all the gas obtained has 
come from some of these higher sandstones. 

There is no essential difference yet known in the general relations 
between the sandstones and the shales of these upper horizons and 
the sandstones and shales below. When a well is started at any 
point far enough west to cause it to penetrate any of these limestones 
it passes through successive horizons of limestone and shale. In 
general, the further north and west a well is located the more likely it 
will be to obtain gas from some of the upper horizons, and the more 
liable the sandstones within Cherokee shales are to be filled with 
salt water. By an examination of Plate III, a map showing the out- 
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croppingB of the more important limestones of the state, likewise repro- 
duced from Volume III, one can readily determine the relative strati- 
graphic position of any point in the gas fields. If a well were started 
at Eureka one might expect to pass through the shale beds lying be- 
tween the Oread and Burlingame limestones, and all of the succeeding 
formations below. If a well were started at Fredonia the first lime- 
stone reached would be the lola. If one were started at Ottawa, in 
the valley of the Marais de Oygnes river, the first limestone reached 
would be the Gamett, unless perchance the mouth of the well hap- 
pened to be below this particular horizon. 

Depth at which Gas is Found. 

The depth at which gas is generally found in Kansas ranges from 
500 to 1000 feet, although some wells are known beyond each of these 
extremes. It is readily apparent why gas must come from a consid- 
erable depth. If it is maintained at a pressure of 350 pounds to the 
square inch, sufficient covering of rock strata must be over it to pre- 
vent its escape — a tendency that is very strong with so high a pres- 
sure. The superimposed strata must be sufficient in amount to have 
a weight greater than the gas pressure exerted on it ; and it must be 
sufficiently impervious to prevent the leak which would occur were 
the strata very porous. Fine-grained clay shale is the best material 
known for holding gas down, on account of the closeness of grain, 
thereby causing all openings to be filled with the fine-grained clay 
particles. Were the cover rock of a porous nature, such as sandstone, 
or of a hard, firm nature, such as limestone or fiint, readily rendered 
porous by fracture, the thickness of the covering would necessarily 
have to be much greater. 

It is an interesting fact that in all gas fields, with few if any ex- 
ceptions, the overlying formations, whatever they may be, include one 
or more beds of fine-grained compact shales. Thus the Trenton lime- 
stone, which is the gas and oil producer of Indiana and western Ohio, 
is immediately overlaid by the fine-grained Utica shales, which in 
turn are held down by the heavy beds of the Hudson Kiver and Ni- 
agara limestones. In eastern Ohio and Pennsylvania, likewise, where- 
ever gas is found in any considerable quantity, a heavy bed of 
fine-grained shale overlies the gas-producing formations, serving as 
an impervious covering to prevent the gas from leaking. 

On the other hand, gas rarely is found at a very great depth. But 
few places have yet been discovered where gas could be obtained in 
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any considerable quantity at a depth greater than 1500 feet. The rea- 
son for this is likewise apparent. As water is* heaver than gas or oil, 
and as there is a constant supply of surface-water, which falls as rain- 
water and penetrates to great depths, there is a tendency to fill all the 
underground cavities with this water. The gas can occupy the open 
spaces in the rock only when it has a sufficiently strong pressure to 
prevent water from driving it out. This tendency of the wat^ to 
replace the gas is probably entirely dependent upon the depth, while 
the capacity of gas to resist the encroachments of water is principally 
dependent upon the pressure under which the gas exists ; therefore, the 
deeper the well the greater the gas pressure when gas is found, and 
likewise the stronger the probability of water being found instead of 
gas. 

The accidental condition of the water being salt or otherwise prob- 
ably has no bearing upon the question of gas supply. It is generally 
true that deeply buried water is more or less mineralized in propora- 
tion to the opportunity for drainage afforded the water-bearing hori- 
son. If a porous stratum comes to the surface in two or more places 
differing in altitude, so that the higher exposure may act as a gather- 
ing area for the rain-water, the lower outcropping usually is notable 
as an area of springs. The constant passage of water from the higher 
to the lower has long ago washed the soluble saline ingredients out of 
the rock masses, and therefore this particular horizon will produce 
fresh water wherever reached at intermediate points, no matter how 
far below the surface the water may chance to be. This is well illus- 
trated by the great Dakota sandstone formation of the great plains* 
area. This sandstone comes to the surface along the eastern foot- 
hills of the Bocky Mountains and again appears at the surface 
throughout central Kansas, Nebraska and the Dakotas at an elevation 
of from 3000 to 4000 feet below the western exposures. The rain- 
water falling near the mountains gradually works its way through 
sandstone beds, although at intermediate areas they lie in places more 
than 2000 feet beneath the surface. Wells drilled into this sandstone 
generally supply fresh water. 

But where the strata dip in one direction and the surface of the earth 
dips in the opposite direction, as in the case for eastern Kansas as 
shown in Plates I and II, we have a porous horizon gathering rain- 
water with no outlet. Such horizons when penetrated further west- 
ward produce water highly charged with salt and other soluble 
materials held by the formations through which the water has passed. 
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The prospecting wellB, therefore, when finding water as much as 600 
or 1000 feet below the-surf ace, generally find the same to be salt water 
for the reasons given. That, perhaps, is all the essential relations be- 
tween salt water and gas. 

Area within which Gas may be Looked For. 

Erom the foregoing discussions it is readily seen that Cherokee 
county and the southeastern part of Crawford county failed to yield 
a supply of gas on account of the absence of a sufficient mantle 
to protect the gas from escaping. Here the Cherokee shales, the 
great gas-producing horizon, come to the surface. That these 
shales in this particular place do contain some gas is abundantly 
proved by the history of well digging and drilling throughout the 
area considered. A well driller of wide experience, one who has 
drilled hundreds of holes prospecting for coal in this particular terri- 
tory, reported to the writer that fully one-third of all the wells drilled 
produced a little gas. Could a gas-tight mantle be spread over that 
part of the state, even now, to remain sufficiently long, it is quite pos- 
sible gas would accumulate beneath it, producing a great gas area. 

Passing westward from the area named beyond the outcroppings of 
the Oswego and Pawnee limestones, as shown on Plate III, a mantle 
of from 200 to 500 feet in thickness is supplied, with a correspond- 
ingly large amount of gas, as is shown by the Chetopa and Oswego 
wells, which have a light pressure ; those farther west'around Mound 
Valley, with a heavier pressure, and finally those beyond the Erie 
lime^one, where the strong wells of Cherry vale. Independence, Coflfey- 
ville, Neodesha and Benedict are obtained. Passing still farther west- 
ward until one has gone beyond the outcroppings of the lola limestone 
the mantle is correspondingly heavier, the gas leaks less, and the pres- 
sure at which the gas may be held is greater. 

As we pass westward, likewise, the essential conditions for retaining 
the gas in some of the upper shale-bed horizons become greater. This 
is doubtless an important factor in the production of gas by the over- 
lying shale beds, as witnessed at Paola, Osawatomie, Ottawa, and some 
of the points near the state line between Paola and Kansas City. 

The further consideration of this same series of conditions will 
show that by continuing still further west beyond the eastern limits 
of the Burlingame limestone and into the Flint Hills region one need 
hardly expect to find a flow of gas from the Cherokee shales, even 
should the shales be found, simply because the Cherokee shales 
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tbronghoat the area indicated lie so deeply buried that the poroas 
sandstone beds are entirely filled with water. Whether or not the 
overlying shale beds which pass to the westward as shown in Plates I 
and II, are gas bearing can only be determined by prospecting. 

This department is frequently called upon to give advice regarding 
the advisability of prospecting for gas in the Flint Hills area, or 
further to the west. A number of different cities have contemplated 
putting in prospecting wells, with a view to municipal ownership of 
the wells. Private individuals have considered similar enterprises 
and have asked for an opinion on the advisability of the matter. We 
have constantly advised that the probability of failure was greater 
than that of success for all points west of the outcroppings of the 
Burlingame limestone, as shown in Plate III. The reasons for such 
advice have already been given, namely : That the Cherokee shales, 
the greatest oil- and gas-producing horizon in the state, here lie so 
deep that probably water has entirely driven out both tlie oil and the 
gas, provided either was present; and second, that the overlying 
shale beds, wherever they have been explored, have produced so small 
quantities that the risk of finding gas in those is correspondingly 
greater. Therefore there is a constantly decreasing degree of proba- 
bility for the finding of either oil or gas as one moves westward. 

But within the area of the state bounded on the west by the out- 
croppings of the Burlingame limestone and on the east of the Oswego 
limestone gas may reasonably be expected. But developments thus 
far made show how uncertain the results of prospecting, yet each year 
opens up new fields and adds thereby a degree of probability to any 
part of the territory unexplored becoming productive when sufficiently 
developed. 



v.— GYPSUM. 



npHE various gypsum industries during 1898 were only moderately 
prosperous. The mills producing plaster of Paris and gypsum 
cement plaster from rock gypsum operated about as usual. Of those 
making plaster from the gypsum earth material, the Salina Cement 
Plaster CJompany and the Dillon Cement Plaster Company were the two 
most prominent. The Acme Cement Plaster Company, having closed 
its business at Rhodes, did no business in the state. The American Ce- 
ment Plaster Company, with mills at Mulvane now in active opera- 
tion, had not their plant completed until about the beginning of 1899, 
and hence had no output during 1898. The general tendency of the 
market, throughout the year was downwards, although probably the 
aggregate of plaster used in building purposes was as great or greater 
than that of the preceding year. Early in January, 1899, the mills 
at Sun City, in northwestern Barber county, began operations, after 
a period of several years' idleness. 

The output for 1898 has been encouraging. The general increase 
in building operations throughout the Mississippi valley has produced 
a corresponding increase for the different brands of hard plaster. This 
has resulted in great activity on the part of all companies interested 
in the plaster business. The Salina Cement Plaster Company at 
present is the largest producer in the state, with the American 
Cement Plaster Company a close second. The Best Brothers Com- 
pany (Limited), of Medicine Lodge, is hardly to be compared with 
the other companies, as they make a different grade of plaster, for- 
merly known in the market as the Keene cement plaster, which is very 
superior to the ordinary brand, and which also brings a correspond- 
ingly higher price. 

It is an admitted fact that the gypsum earth deposits in the state 
are becoming somewhat scarce, and unless new discoveries are made 
it will be but a short time until the supply is exhausted. The princi- 
pal new deposits recently discovered are the one at Sun City and 
that on the farm of Mr. Snyder, of Mulvane. The heavy de- 
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posits in Texas and possibly in Oklahoma territory and Indian ter- 
ritory are attraoting manufaotories, which are supplying a correspond- 
ingly increasing proportion of the plaster made from this class of 
material. The rock gypsum deposits in the state, however, are as 
yet almost untouched and can furnish enough material to supply 
America with plaster for hundreds of years. The following table 
shows the output and value of Kansas mills from 1889 to 1898, inclu- 



sive 



TABLB XTI. 



SHOWING AMOUNT AND VALUE OP OYPSUM PBODUCBD IN KANSAS FROM 

1889 TO 1888.* 



Ybab. 


OatpQt 

in tons 

( 2000 pounds ). 


Ayerase 

price 
per ton. 


Valae 

of OQtpUt. 


1889 


17,332 
20,250 
40,217 
41,016 
43,631 
64,889 
72,947 
49,435 
50,045 
39,776 


$5 44 

3 58 

4 01 
4 76 

4 16 
465 
3 74 
3 00 

5 05 
326 


$94,235 
72,457 
161,322 
195,197 
181,599 
301,884 
272,531 
148371 
252,811 
129,652 


1890 


1891 


1892 


1883 


1894 


1895 


1896 


]897 

1898 


Totals 


439,538 


' 


$1,810,059 





* Fig^ures from 1889 to 1896, inclusive, are taken from the reports of the United 
States Greological Survey. 



VI.— BUILDINQ STONE. 



INURING 1898 the stone industry of Kansas was about on a par with 
"^ other industries, compared with like industries for 1897. It has 
been impossible to gather accurate data regarding the total product for 
1898. This is partly due to slight negligence on the part of some 
operators in failing to respond to letters of inquiry sent them, but is 
principally due to our inability to obtain a perfect quarrymen's di- 
rectory. There are so many small stone quarries in the stat^ that do 
a slight business, sometimes suspending entirely for a year or more 
at a time and again renewing operations, that it is exceedingly diffi- 
cult to come in touch with nearly all of them. These small items in 
the aggregate constitute a very considerable proportion of the total 
stone industry. 

The same general statement may be made regarding the sand in- 
dustry and the lime industry. Sand is dredged from the Kansas 
river bed in great quantities at many places from Kansas City to 
Manhattan or beyond. In addition to this it is obtained in lesser 
quantities in many other places away from the Kansas river, particu- 
larly for local consumption. 

Unfortunately we have no very good lime-producing limestone 
within our limits, and therefore the various lime producers generally 
produce a somewhat inferior grade of lime. That this is abundant is 
shown from the general market conditions. The lime dealers in 
almost every town in the state import large quantities of lime. 

The following tables of chemical and physical tests are reprinted 
from the report for 1897, pp. 77 to 79 inclusive : 
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The actual commercial importance of the Kansas stone qaarries for 
1898 is shown in the appended statistical tables, in which is given the 
total output of the Kansas quarries for 1898 and preceding years. 

It is impossible to estimate the total value of stone quarried in 
Kansas ; so many thousands of cords have been taken out a little at a 
time by the individual farmers and by the local dealers to be used in 
the foundations of buildings and the construction of bridges and in 
many other ways, that nothing but the merest guess could be applied 
to them. It is well within the limits of probability, however, to say 
that more than five million. dollars' worth of stone have thus been 
produced. 

The future prospect of our quarries is dependent almost entirely 
upon the extent of internal improvements in Kansas and adjacent ter- 
ritory. The largest proportion of stone will come from the Cotton- 
wood Falls series of limestone, as they furnish such excellent 
dimension stone. Should a demand be created, the quarries already 
in operation and others which would soon be put in operation would 
readily supply many times the amount they thus far have produced. 



TABLE XTIII. 

SHOWING VALUE OF BUILDING STONE PRODUCED IN KANSAS FBOM 1888 TO 1886. 

Fiirnres for 1880 to 1896, inolaBiTe, are taken from the reports of the United States 

Geological Survey. 



Ybab. 



1880.... 
1888*.. 
1889.... 
1890.... 
1891.... 
1892.... 
1893.... 
1894.... 
1895.... 
1896... 
1897.... 
1898.... 

Totals 



Sandstone. 



1675,972 



Limestone. 



$11,000 


$131,570 


1,000 


144,000 


149,289 


478,822 


149,289 


478,822 


80,000 


300,000 


70,000 


310,000 


24,761 


175,173 


30,265 


241,039 


93,394 


316,688 


18,804 


158,112 


23,180 


173,000 


25,000 


180,000 



$3,087,226 



* Reports for 1888 include only (for sandstone) the production from Ritchie; 
and (for limestone) the production from Winfield, Florence, Aug^usta, and Oketo. 



VII.— CLAYS. 



TPHE Kansas clay industries during 1898 were very prosperous, the 
output being muoh heavier than ever before known. The inorease 
was confined principally to vitrified brick for street paving, but other 
styles of brick likewise were in good demand, and a few of the fac- 
tories, notably the Pittsburg, Coffeyville and Columbus factories, did 
a good business in manufacturing drain tile. Ornamental earthen- 
ware is manufactured to a limited extent at a few of the yards. 

The quality of the Kansas clays is most favorable for the manu- 
facture of all kind of brick excepting fire-brick. A great variety 
in color may be obtained frequently from clays in the same vicinity 
but occupying slightly different positions. In general the different 
grades of red brick are most easily made and likewise are in great 
demand. 

With the general increase of prosperity throughout the state, street 
paving with brick began in many cities. It is probable that this in- 
dustry will b9 continued for years to come and that the manufacture 
of vitrified brick for paving purposes will rapidly increase in impor- 
tance. As it now is, over twenty-six million vitrified brick were 
manufactured in Kansas during the year, at an average value at the 
kiln of $7.28, aggregating more than $190,000. The next largest pro- 
duction was of common brick, which amounted to over twenty-three 
millions in number, with an average value at the kiln of $5.25 per 
thousand, aggregating over $121,000 in value. A number of new 
plants are being erected, and old plants now in operation report that 
the demand for brick is almost unequaled in the history of the state, 
particularly for vitrified brick for street-paving purposes. 

The clay used in nearly all brick making is either Coal Measure 

clay shales or the glacial loess clay so abundant over the northeastern 

part of the state. The following tables, XIX and XX, show an itemized 

statement of the amount and value of different grades of clay goods 

made during 1898 and also a summary of the total clay products for 

the state since 1892. 
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TABI.E XIX. 

SHOWING AMOUNT, KIND AND VALUE OP KANSAS CLAY PBODUCTS IN 1896. 

Number of firms reporting, 26. 



Descbiptiom. 


Quantity, 
in thou- 
sands. 


Average 
price per 
thousand. 


Yalue. 


Ck>mmon brick *. . 


23,157 

5,050 

1,525 

26,182 

611 

120 

544 

50 


$5,250 
6.330 
7.000 
7.281 
8.000 
10.000 
15.794 
3.000 


$121,574 25 

31,966 50 

10,675 00 

190,735 00 

4,888 00 

1,200 00 

8,592 00 

150 00 


Dry-pressed brick 

Re-pressed brick 

Vitrified brick 


Face brick 


Fire-brick 


Drain-tile 


Flower-pots 


Total thousand brick. 
Total value 


56,645 








$390,630 66 
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VIII.— HYDRAULIC CEMENT, 



npHE conditions of the hydraulic cement indastry in Kansas during 
the year 1898 were practically unchanged from 1897. Port Scott 
is the only place in the state where this cement is made at present. 
Here the two mills, the Fort Scott Hydraulic Cement Company and 
the C. A. Brockett Cement Company were in active operation through- 
out the year and produced an output about the same as that for 1897, 
or 160,000 barrels. The price of this hydraulic cement ruled a little 
lower than for the previous year, being reported by the manufacturers 
as averaging thirty-eight cents per barrel, as against forty cents in 1897. 

The material from which the hydraulic cement is made is an impure 
Coal Measure limestone. In our report on the Mineral Besources of 
Kansas for 1897, page 67, there is a list of twelve analyses of Fort 
Scott rock, with a number of others inserted for comparison. As a 
matter of convenience for reference tables XXI and XXII are re- 
printed here. 

It is probable that a good grade of hydraulic cement could be 
made from many other limestones found at different places in the 
state. Some of the limestones in Greenwood, Butler, Elk and Chau- 
tauqua counties are known to be good cement rocks, but no factory 
has yet been established to use them. Tears ago a plant was in opera- 
tion at Manhattan making an hydraulic cement from one of the 
Permian limestones. Should a market be developed for this grade of 
cement there are many places in the state from which suitable mate- 
rial could be gathered. Table XXIII shows amount and value of the 
total hydraulic cement production in this state from 1888 to 1898. 

A factory is now in the course of construction at lola for the man- 
ufacture of Portland cement from the lola limestone and the shale 
near by. This plant when completed will have a capacity of 1000 bar- 
rels per day. Its operations will be watched with great interest; for 
should it be possible to make Portland cement from this limestone by 
the addition of clay shale, a vast field will be opened up which should 
be entered at once by other companies. There are many places in the 
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TABLB XXIII. 

SHOWING AMOUNT AND VALUB OF HYDRAULIC CEMENT PBODUCED IN KANSAS 

FROM 1888 TO 1888, INCLUSIVE. 

The flgares fzom 1888 to 1806, inolosive, are baaed upon the reports driven bjr the U. S. 

Qeoloffical Sarrejr. 



Ybae. 



1888 . . . . 

1889 . . . . 

1890 . . . . 

1891 . . . . 
1892*... 

1893 . . . . 

1894 . . . . 

1895 . . . . 

1896 . . . . 

1897 . . . . 

1898 . . . . 

Totals 



Barrelg. 



40,000 
150,000 
150,000 
140,000 
110,000 
60,000 
50,000 
140,000 
125,567 
160,000 
160,000 



1,285,567 



Price per 
barrel. 



75ct8 
70 
70 
69 



35 
50 
40 
40 
40 
38 



Value 
of ontpat. 



$30,000 
105,000 
106,000 
97,440 
77,000 
21,000 
25,000 
56,000 
50,226 
64,000 
60,800 



$661,466 



* Includes Kansas City, Mo. 



eastern part of the state where limestones and shales of similar prop- 
erties can be found in the greatest abundance. With a heavy im- 
portation of Portland cement from abroad a strong market for a good 
variety of the cement is assured. 



IX.— SALT. 



npHE year 1898 was a prosperous tjne for the salt industry. The out- 
put reached a little over 1,800,000 barrels, which is about 400,000 
barrels more than the product of 1892, the next most successful year. 
But the price ruled the lowest ever known, the average of the reports 
given by the various companies being twenty-seven cents per barrel, 
exclusive of cooperage. This brought a total value of less than half 
a million dollars, a sum that has been exceeded on four previous 
years. This is less than ten cents per hundred pounds, or two dollars 
per ton. It is difficult to understand how it is possible to manufacture 
salt at so low a rate. Table XXIV shows the output and value for 
1898 and for the ten years preceding. 



TABLE XXIV. 

KANSAS SILT PRODUCTION: 
Statistics for 1888 to 1886, inclasive, from United States Oeoloffical Survey reports. 



Tbab. 


Barrels. 


ATerage 
price. 


Value. 


1888 


155,000 

450,000 

882,666 

855,536 

1,480,100 

1,277,180 

1,382,409 

1,341,617 

1,347,793 

1,224,980 

1,810,809 


$1,219 
.46 
.45 
.357 
.523 
.369 
.383 
.36 
.31 
.34 
.27 


$189,000 00 
202,500 00 
397,199 00 
304,775 00 
773,989 00 
471,543 00 
529,392 00 
483,701 00 
519,475 00 
417,626 94 
489,454 23 


1889 


1890 


1891 

1892 


1893 


1894 


1896 


1896 


1897 


1898* 


Totals 


12,208,090 




$4,778,665 17 







* Cooperage in 1898 is reported at about twenty-five cents a barrel, and in 
other years at proportional rates, which should be added to above totals to give 
a correct idea of the magnitude of the salt industry. 

In 1894 Mr. M. Z. Kirk, at that time a student of the University 
of Kansas, began a systematic examination of Kansas salt and the salt 
industry. After spending two seasons in the field he was obliged to 
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leave the University before his task was entirely completed.^ The fol- 
lowing paper by bim embodies the more important results obtained. 
It is published here to serve as a preliminary report, and to supply 
the demand for information on the subject for a few years until a 
monographic report can be published. 



KANSAS SALT.-— By M. Z. Kirk. 

History of Salt. 

Salt as a chemical compound has been known but a few years. On 
account of its gre&t use to man and beast and its easily recognizable 
characteristics it is referred to in some of our earliest records. Salt 
is referred to in the ninth book of Homer's Iliad, two hundred and 
fourteenth line (as early as the ninth century B. C): "He sprinkled 
the meat with divine salt." In a second passage, about the same time, 
it is said : "You would not give even as much as a grain of salt to your 
suppliant." ( The seventeenth book of the Odyssey, line 455. ) Borys- 
thenes, in Herodotus, fourth book, fifty-third chapter, in regard to the 
river Neber, in southern Russia, says: "And salt formed in great 
plenty about its mouth without human aid." The date of the above 
was about 460 B. C. 

In speaking of northern Africa in the same book, chapter 185, he 
says: "Along northern Africa, ( speaking of the country west of 
Egypt running as far west as the Straits of Gibraltar or Pillars of Her- 
cules), throughout the whole distance, at the end of every ten days* 
journey there is a salt mine with people dwelling around it, who all of 
them build their houses with blocks of the salt. No rain falls in these 
parts of Libya ; if it were otherwise the walls of these houses could 
not stand. The salt quarried is of two colors, white and purple." 
We also have a very early record of the manufacture of salt given in 
the sixth book of Herodotus, chapter 119. Speaking of a place in 
Persia at Ardericea, which was about twenty-five miles from Susa, 
he says: "About five miles from this Ardericea from which they got 
bitumen, salt, and oil, which they drew up with a sweep and a wine- 
skin bucket. They then poured the liquid into a reservoir from which 
it passed into another, where the salt and bitumen collected and hard- 
ened, while the oil is drawn off into casks." 

We also find a reference made in the seventh book, chapter 30, of 
"a lake from which salt is gathered" in Phrygia, in Asia Minor. 
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Although salt is indispensable to us at the present time as an ap- 
petizer and for curing meat, eto., it was prized much more highly by 
the ancient Hebrews. They used it as an accompaniment to their 
various offerings made on the altar. Leviticus ii, 13 : "And every 
oblation of thy meat offering shalt thou season with salt; neither 
shalt thou suffer the salt of the covenant of thy God to be lacking 
from thy meat offering ; with all thine offerings thou shalt offer salt.'' 

The present inhabitants at the south end of the Dead sea possess 
an inexhaustible and ready supply of salt. II Samuel viii, 13, gives 
evidence of its existence in ancient times : "And David gat him a 
name when he returned from smiting of the Syrians in the valley of 
salt, being eighteen thousand men." They also mentioned the salt 
pits which probably occurred here and were covered with the scale 
of salt left by the evaporation of water remaining behind from high 
tide (Zephaniah ii, 9). Here were the successive pillars which tra- 
dition has at different times identified with Lot's wife. In Nehe- 
miah xiii, 16, we find the use and perhaps the manufacture of salt 
had extended over to the Mediterranean sea, for the Phoenicians 
would naturally obtain the salt used for curing fish and for other pur- 
poses by evaporating the sea water. According to Josephus, the salt 
pit« formed a very important source of revenue to the rulers. Antio- 
chus was considered very generous when he gave to the city of Jerusa- 
lem 375 bushels of salt to be used in temple service. This product 
has become a symbol for many important things. On account of its 
being an essential article of diet, it symbolized hospitality; while as 
an antiseptic — fidelity, durability, and purity. For this reason, we 
have the expression, " covenant of salt," as given in Leviticus ii, 13, 
and Numbers xviii, 19. 

It is of interest to notice that the ancients, from observations near 
the shores of the Dead sea, had noticed and made mention of the fact 
that an excess of salt produces sterility. Deuteronomy xxix, 23, and 
Zephaniah ii, 9, exemplify this. 

The manufacture of salt in ordinary kettles of various sizes grad- 
ually spread along the shores of Europe, Asia, and Africa, as the dif- 
ferent races explored and settled these regions. Very naturally this 
system prevailed until deep borings revealed the great interior brines 
and the solid rock salt at numerous places in the eastern continent. 
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History of Salt in America. 

Let us trace briefly the development and gradual migration west- 
ward of the salt industries in America. The following facts and quo- 
tations are gleaned from Frederick J. H. Merrill's report on salt and 
gypsum industries of New York in the Bulletin of the New York State 
Museum of' April, 1893. About the middle of the seventeenth cen- 
tury, the Jesuit missionaries, in making their journeys among the In- 
dians, in what is now the state of New York, heard of certain springs 
which were regarded with superstition and said to contain demons. 
Several of these springs were pointed out to the missionaries and salt 
was soon manufactured by the Indians and traders. It was not, how- 
ever, until 1788 that a systematic manufacture of salt was begun in 
the vicinity of Syracuse. In the winter of 1789 and '90 the total out- 
put of this region was between 150 and 200 barrels. 

In 1820 the legislature authorized Benejah Byington to bore for 
rock salt on the reservation, offering a premium for any salt produced. 
In 1878 rock salt was discovered in New York. Numerous salt wells 
were bored in this great salt region during the next five years and the 
rock salt was dissolved with water and taken up as brine. Rock-salt 
mining in New York, however, dates back only to November, 1885. 

Since the first discovery of salt in New York the development of 
the great Mississippi valley has made a wonderful demand for salt. 
This industry has made great progress, not only in New York, but 
also in Michigan, Pennsylvania, Ohio, West Virginia, Louisiana, 
Kansas, Nevada, Utah, and California. 

Geographical and Historical. 

A large part of the state of Kansas contains salt at the surface or 
within easy drilling distance. The area particularly referred to in 
this report occupies a position near the middle of the state, extending 
entirely across from the north line to the south, and even beyond into 
Oklahoma. The salt occurs in two relatively distinct forms : (a). As 
brines in salt marshes, which leave salt on the surface by evaporation 
in the dry season, producing the so-called salt plains; and (6), rock 
salt, which is found beneath the surface. In addition to this, the 
greater part of the Permian and Coal Measure shales in the east part 
of the state have so much salt in them that the water obtained from 
deep wells is quite strongly saturated with salt and other mineral 
products. 

The salt marshes are found in a zone trending a little east of north 
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and west of soatb, reaching from Republic county on the north to 
Barber county on the south, and even to the Cimarron river in Okla- 
homa, below Comanche and Clark counties. Republic county has two 
marshes, the Tuthill in the southeast comer, and the Jamestown marsh, 
lying partly in Republic, Jewell and Cloud counties, at the extreme 
southwest comer of Republic county. There are at least two salt 
marshes in Mitchell county near the southern side, and two well de- 
fined marshes in Lincoln county near the northern side. The north- 
east comer of Stafford county likewise has two marshes, while three 
prominent and historical marshes have long been known in Oklahoma, 
known respectively as the East Saline Reserve, south of Harper county, 
on the Salt Fork of the Arkansas river, Middle Saline Reserve, and the 
West Saline Reserve, on the Cimarron river south of Comanche county. 

The area of Kansas under which rock salt is known to exist is sit- 
uated in the south-central part of the state. By an examination of 
the map, Plate IV, the area as known to exist can readily be located 
by the shaded portions covering part or all of Ellsworth, Barton, Rice, 
McPherson, Stafford, Reno, Pratt, Kiugman, Sedgwick, Harper and 
Sumner counties. The heavy line, including the shaded area, is 
drawn from point to point where deep wells have proved the presence 
of rock salt. It is probable the eastern limit of salt is near the limit 
of the shaded area, as the salt here comes neater to the surface and 
likewise has less thickness than farther to the west and north. The 
western and northern limits, however, are placed where they are, not 
because it is thought they represent the extreme extension of the salt 
beds, but because they connect the westernmost and northernmost 
points at which deQp wells have reached salt. It is probable that the 
salt extends much farther in these directions than the area indicated 
on the map. 

Numerous reports have been sent out of rock salt being found at 
other places in the state, particularly in the eastern part. Con- 
siderable effort was made to verify these several reports. In each 
instance, however, as best could be learned, the report started from 
the occurrence of strong brine in wells. The existence of rock salt 
in the Coal Measure shales may weU be doubted, it would seem, unless 
more positive evidence is gained than has yet been brought forward. 

TUTHILL MARSH. 

# 

One of the most important salt marshes in pioneer times was the 
Tuthill marsh, located in the southeast part of Republic county, as 
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shown by the map, Plate IV. Prof. B. F. Madge gave the above 
name to this marsh in the First Biennial Report of the State Board 
of Agricultore in honor of the Tu thill (sometimes spelled Tuttle) 
family, who were early settlers there. 

Mr. Tuthill was evidently the pioneer salt manufacturer of Kansas. 
He was located on the east bank of the marsh, which is a great white 
plain during a part of the year. In the fall of the year the water 
is generally nearly all evaporated, and the edges of the marsh are dry 
and covered with a hard, thin scale of impure salt. Towards the cen- 
ter of the marsh the surface is more moist and the scale of salt less 
thick and solid. Near the center are found numerous pools of clear, 
briny water. During the rainy season water collects over the marsh 
to a depth of a foot or more, coming from the ravines on neighboring 
hillsides, as well as from numerous seeping springs near the edge of 
the marsh. In section 28, township 4 south, range 2 west, Mr. T. B. 
Hazen sunk a well ninety -two feet deep. He passed through sixty 
feet of loose soil and clay before striking solid rock. At the top of 
the rock he found a considerable flow of brine, which rose to the top 
of the ground. It was so strong a brine that it would not freeze in 
the coldest winter weather. This seems to indicate that the whole 
region about the marsh is underlaid with subterranean salt waters, 
which have more or less effect upon the amount of water in the marsh 
during the dry season. 

In this marsh are found a number of varieties of salt-water weeds, 
which in some cases grow quite luxuriantly, but usually dry up, break 
off and blow away before the season is over, leaving only great tufts 
of roots to mark the place of their growth. 

These marshes are the center of attraction for sportsmen during the 
season for ducks and geese. It is stated by poineers that great quan- 
tities of buffalo, deer and antelope bones were found upon the marshes 
in early times. This, together with the numerous deeply worn paths, 
showed that the wild animals of the plaius had for many ages secured 
their salt at these marshes. 

In the manufacture of salt, Mr. Tuthill would collect the salt scales 
from over the marsh and dissolve them in water, allow the earthy im- 
purities to subside, and siphon off the clear brine and evaporate it to 
dryness to recover the salt and other impurities. When the weather 
was not favorable for the formation of salt scales over the marsh, he 
would dip or pump the brine from small wells and haul it to his little salt 
factory. The brine was evaporated from large kettles, in much the 
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same way that our fathers evapored sugar water in Indiana, Ohio, and 
the Eastern states. At present this seems like a very primitive 
method, but at that time it was in accordance with the most approved 
process. Portions of the arch of Mr. Tuthill's kettle salt plant still 
stand to mark the spot of his primitive factory. 

In the early sixties Mr. Tuthill made salt and hauled it to Man- 
hattan, where he received as high as ten cents per pound for it. Mr. 
Hazen says he sold over 100 barrels of salt made by Mr. Tuthill and 
other farmers from 1873 to 1876, while he kept a store in Seapo. 

This marsh and other similar ones of the state were of great value 
to hunters in early times. They would come here to "jerk" their 
buffalo meat. In case they were in too great a hurry to wait to 
evaporate the brine and get the crystallized salt, they would dip the 
meat and hides into the strongest pool of brine and then dry them in 
the sunshine or by a fire. When a considerable quantity of meat was 
to be "jerked," they would cut the meat into long strips, boil the brine 
in kettles hung over a fire of buffalo chips, dip the meat into the 
strong, hot brine, lay it out to dry in the sunshine or on a lattice- work 
made of green poles supported on four posts with a fire under it. In 
this way 200 or 300 pounds could be cured in five or six hours. 

THE JAMESTOWN MARSH. 

Near the coruer of Jewell, Republic and Cloud counties is a large 
salt marsh, the most of which is in section 5, township 5 south, range 
5 west. This, together with the Little marsh in sections 17 and 18, 
township 5 south, range 4 west, have the same general characteristics 
as those given for the Tuthill marsh. 

LINCOLN COUNTY MARSHES. 

Mr. D. R. Mosher, of Beloit, gave the names of several men whom 
he had helped when a boy fo "jerk" buffalq hams with the salt made 
by boiling the brine from the marshes in northern Lincoln county, 
and the one on Salt creek, in Mitchell county. It seems that the 
manufacture of salt at this place did not reach beyond the local de- 
mand. The Lincoln county marshes, on Rattlesnake creek and at the 
junction of Battle creek and Prosser creek, are narrower and of less 
importance than the Jamestown and Tuthill marshes. 

STAFFORD COUNTY MARSHES. 

As shown by the map, Plate IV, there are two marshes in Stafford 
county, known as Big marsh and Little marsh. These marshes were 
not only used in early times for the curing of venison, but a little 
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salt plant was erected, and quite a quantity of salt was produced about 
1878. The product came from a spring at the south part of the Big 
marsh. The building or factory was about 30x40 feet, and the brine 
was boiled with wood taken from the neighboring sand-hills. The 
product was hauled to Great Bend as early as 1867, but there being 
no railroad there at that time it did not prove to be a profitable busi- 
ness. Here, as elsewhere, only a few cinders and fragments of brick 
remain to mark the place of thi^ primitive factory. 

EAST SALINE RESERVE. 

The three Saline Reserves, East, Middle, and West, of Oklahoma, or 
rather the Cherokee strip, are closely allied in character to those of 
Kansas, and will therefore be mentioned in connection with them. 
The East Saline Reserve is located on the Salt Fork of the Arkansas 
river, a little below the mouth of the Medicine river. This marsh is 
the largest of any in the "strip," and larger than any in Kansas. It 
is about fourteen miles in length from north to south and eight miles 
from east to west at the widest point. It is known throughout this 
whole county as the Great Salt Plain. 

MIDDLE AND WEST SALINE RESERVE. 

• 

The most important and valuable salt marsh or plain of this whole 
region is the one on the Cimarron or Red Fork of the Arkansas river 
at the mouth of Buffalo creek, as shown on the map, Plate IV. The 
West plain is a few miles farther up the Cimarron, but it is small and 
of minor importance. The Middle plain is about forty miles south- 
west of Alva, Okla. It covers a large part of two sections on the 
Cimarron river and Buffalo creek. On the south side of Buffalo 
creek are some very strong salt springs, and here and there are numer- 
ous places where the strong brine bursts forth and runs into a second 
little stream, or disappears in the sand. 

Along the edges of the little streams and around sticks and weeds 
and other foreign objects beautiful films of salt crystals form, often 
being six or more inches across, when finally they become too heavy 
for their support and fall to the bottom. During the dry season the 
brines from the springs are so concentrated that they deposit rock 
salt over the whole surface of the marsh. The wind-blown sand soon 
covers the salt to a depth of several inches or even feet. In early 
times the Indians, and later the stockmen, came here and hauled away 
the salt in large quantities, taking it to various .places in the Indian 
territory and Kansas. Maj. J. D. Miles, of Lawrence, Kan., formerly 
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Indian agent for the Cheyenne and Arapahoe tribes, says that they 
hauled salt from this salt plain to their agency near Fort Reno. 
The cattlemen also came here from many miles around for iheir sup- 
ply. Even since the railroad has brought cheap Kansas salt into the 
''strip" the settlers and ranch men for thirty or forty miles around 
continue to get their salt here. But this product will probably never 
be prised as highly in the future as it has been in the past. 

Prophecy of Professor Mudge. 

In the biennial report of the Kansas State Board of Agriculture 
for 1877-78, Professor Mudge makes the following statement: "The 
great supply of salt which is to furnish Kansas and the neighboring 
states is at various points in a tract of country, about thirty-five miles 
wide and eighty long, crossing the Republican and Saline valleys. 
The indications of the deposit are seen in numerous springs, but more 
frequently in extensive salt marshes." Although Professor Modge's 
prophecy in regard to the region just described has been fulfilled, it 
is interesting to notice that the facts from which he drew his conclu- 
sions have nothing at all to do with the great salt beds of Kansas, 
which now supply such large quantities of salt. 

Ordinance of the Constitution of the State. 

Previous to the admission of Kansas into the union as a state the 
salt marshes were thought to be of such great value that by act of 
congress twelve salt springs were donated to the new state at the time 
of her admissson, the same to be located by her commissioners. They 
were all located on marshes, and have no marked flowing springs. 
Subsequently these reserves were given by the state to the endowment 
fund of the State Normal School. The following is taken from the 
ordinance of the constitution of the state of Kansas : 

. " Wyandotte, Kan., July 29, 1859. 
" (78) Salt Springs. § 5. That all salt springs not exceeding twelve 
in number, with six sections of land adjacent to each, together with all 
mines, with the land neceesary for their full use, shall be granted to the 
state for works of public improvement." 

Solomon City Salt. 

From the earliest settlement of the state, numerous briny wells 
have been found throughout the Carboniferous area which covers the 
entire eastern part of the state. None of these have been of any great 
importance at any time, although some salt has been produced from 
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those at Alma, St. Mary's, Osawatomie, and Junction City. Almost 
every deep well in this whole region has struck more or less salt 
water, but none of them have been of any marked commercial impor- 
tance. The most important brine wells, and in fact the only success- 
ful ones, are located at Solomon City, in Dickinson county. 

The early history of these wells is interesting. Wm. Taylor, of 
New Bedford, Mass., came to Solomon City in 1866, and looked over 
a large area of land with a view to speculation. When he had re- 
turned to Solomon City from a long and unsatisfactory trip, he 
bought his stage ticket, preparatory for returning home. He called 
on Mr. R. N. Wimsatt, at his place of business, to bid him good-by. 
The stage being two hours late, and learning of his mission, Mr. 
Wimsatt told him of a salt spring just west of town. A hurried ex- 
amination was made of the spring and surrounding conditions and 
the situation talked over. Nothing more was heard from Mr. Taylor 
until 1867, when C. W. Davis, of New Bedford, Mass., as the repre- 
sentative and superintendent of the Continental Salt Company, arrived 
in the villag3 with a full set of drilling tools. The first well was 
drilled in towp. It produced some very good brine. 

This company soon sold out to Jos. H. Wood and L. L. Baker, who 
operated the salt plant until 1877. In 1874 Mr. Wm. Dewar, of Ohio, 
began prospecting for salt, which resulted in the location of the pres- 
ent well. He struck very good brine at 84 feet, but went on down to 
about 100 feet. He built a solar plant, which he operated during- 
the seasons of 1874 and 1875, under the name of the Wimsatt salt 
works. Brooks and Brown, of the West Virginia salt works, oper- 
ated it during the years 1876 and 1877. 

In 1880 the National Solar Salt Company began operations, and in 
1881 the two plants were merged into one, and this company o'perated 
them until 1885. It was practically closed until 1888, when Mr. 
Wimsatt operated it first for R. J. Weemys and later for R. W. Wirt. 
In 1890 it became the property of the present owner, the Solomon 
Solar Salt Company. 

As can be seen from the above this plant has gone through numer- 
ous changes and the work has been very irregular. But this little 
factory has caused Kansas to be recognized among the salt- producing 
states of the union. Mr. Cowie, the present superintendent, says 
they have a capacity of about 7000 barrels per year. 
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Discovery of Rock Salt in Kansas. 

In 1887 and 1888 central Kansas was undergoing a wonderful 
change and development. Farms were being developed, factories 
were springing up, cities were building all modern improvements and 
struggling for superiority in every line. Ready cash was at hand for 
any and all kinds of speculation. Companies and syndicates, with 
many thousands of capital, were formed in a few hours to undertake 
the most daring enterprises. Settlers were swarming in by the thou- 
sand from Missouri, Iowa, and the Easiem sf ates. It was during this 
period of boom that Ellsworth, Lyons, Hutchinson, Great Bend, 
Kanopolis, Pratt, Nickerson, Sterling, Kingman, Anthony and Wel- 
lington organized companies to bore for coal and gas, or any valuable 
mineral that might chance to be found. In the fall of 1887 and dur- 
ing the year 1888 rock salt was struck at the above towns. In moet 
cases they were seriously disappointed in not finding either coal or 
gas in large quantities, and they were slow to appreciate the real value 
of such an important mineral as rock salt. 

ELLSWORTH. 

Early in the year 1887 the Ellsworth Mining Company was formed 
for the purpose of prospecting for coal, gas, or any other valuable 
mineral. The first money was paid in and work began about the Ist 
of August of that year; they located a well just outside the northwest 
limits of the town. At 250 feet water raised almost to the surface, 
and at this stage artesian water received considerable comment. 
Greatly to the surprise of all interested rock salt was struck Septem- 
ber 5 at a depth of 728 feet. A company was organized which began 
putting down a shaft. When it had reached a depth of 250 feet the 
funds gave out, and while this company waited other points with 
more favorable railroad facilities were taking the lead, and Ellsworth 
was so far behind that the shaft was never completed. The following 
affidavit contains a number of points of interest in regard to the opera- 
tors and the promoters of this great enterprise : 

" State of Kansas, Ellsworth county, ss. 

"This is to Certify, That in drilling a well for the Ellsworth Min- 
ing Company, near Ellsworth, Kan., a vein of rock salt was struck at 
a depth of 730 feet from the surface, and continued solid rock salt 
until a depth of 880 feet was reached, except five feet of light gray 
slate at a depth of 785 feet, being a solid bed of rock salt 145 feet 
thick. H. G. Johnson, Contractor, 

E. H. Akin, Superintendent, 
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"Archie Huycke and Joseph Cochrane — those two men were watch- 
ers ; James Kenehean, driller. 

"Sabscribed imd sworn to before me, this 17th day of September, 
A. D. 1887. C. P. PoHLMAN, Notary Public. 

My commiaBion expires Aagnst 29, 1891. 

"We believe the above affidavit to be true, and certify that a good 
flow of gas was struck at 1195 feet. 

G. W. Clawson, Pt'esident, 
W. P. Tompkins, Vice-President. 
H. P. HoBSMAN, Secretary. 
John Pressnet, Treasurer. 
J. E. Lloyd, Attorney.'' 

HUTCHINSON. 

Notwithstanding the many evil effects of town booms, it is prob- 
ably to this one thing that Kansas is indebted for taking an im- 
portant rank so suddenly among the leading salt-producing states of 
our union. 

During the year 1887, Mr. Ben Blanchard, a prominent citizen of 
the place, started a prospect well in the edge of the little city of South 
Hutchinson. The well was started for gas, oil, coal, or any valuable 
mineral whatever. At first Blanchard was promised liberal support 
by several citizens. The work went on from day to day without any 
encouraging results and his would-be supporters refused to give it 
further support. He immediately put a tight fence around the drill- 
ing machinery and no one was allowed to see the results as the work 
progressed. 

The secrecy of the prospecting paved the way for great excitement 
when at last they announced that salt was found. Day after day the 
drill pounded on the rock salt until at last it was entirely penetrated, 
and they struck a little oil. When the oil was announced excitement 
became intense. The prospector himself did not at first realize the 
vast importance of his discovery of rock salt. When the real value 
was determined and the results of the prospect well published, the im- 
mense thickness of the salt bed was doubted. It was difficult to be- 
lieve that only 500 feet below the surface was to be found a bed of 
salt almost 400 feet in thickness. 

The New York salt companies were the first to realize the real value 
of this discovery. Guinlock & Humphrey, of Warsaw, N. Y., came 
and looked over the ground, and soon had two wells drilled and a salt 
factory erected. From this beginning the manufacturing industry 
has grown, until in 1898 Kansas produced nearly 2,000,000 barrels of 
salt, more than ninety per cent, of which was made at Hutchinson. 
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LYONS. 

The enterprisiDg citizens of Lyons organized the Natural Gas, Oil 
and Mineral Company, and began sinking a prospect well in Novem- 
ber, 1887. On December 2 of the same year, rock salt was struck at 
a depth of 793 feet, which was 275 feet in thickness. This town was 
able to distribute its product by means of the Atchison, Topeka & 
Santa Fe, the Missouri Pacific, and the St. Louis & San Francisco. 
So ardent was the support of the citizens that at one time it looked 
as if Lyons would be the greatest salt city of the state, but water was 
more easily procured in the Arkansas valley, and thus the salt wells 
were mostly located there. 

In 1890 some of the principal bankers and business men of Lyons, 
and a few from St. Louis, organized the Lyons Rock Salt Com- 
pany for the purpose of sinking a shaft and opening the rock salt 
mine. Work was commenced August, 1890, and the salt was reached 
the following January. A little later the Midland Salt Company' put 
down a shaft to the salt bed, but the mine was never developed, and 
the shaft filled with water to day is entirely destroyed. The construc- 
tion and the capacity of the mine at Lyons will be discussed in 
another chapter. An excellent illustration of this splendid plant is 
given in Plate XI. 

KINGMAN. 

The Kingman Light and Fuel Company was organized and began 
prospecting in May, 1887. According to the account given by the 
county surveyor, W. H. Childs, rock salt was struck the following 
July. This enterprising little city had appropriated $5000 for pros- 
pecting purposes, so they went on through the salt in the hope of 
finding gas or oil. 

The Kingman Rock Salt Company was organized early in 1888, 
and began work on a 4^x8| shaft in May. The shaft was completed 
and the building erected ready to hoist salt the following spring. 
The mine was in active operation for about two years, but at present 
the machinery is gone and the mine is filled with water. 

The early history of the Kingman Salt Company was so flattering 
that a Chicago company, known as the Crystal Rock Salt and Mining 
Company, put down a 14 x 16-foot shaft. This company put up a 
much larger building than the former, and equipped it with the most 
improved machinery, from the Vulcan Iron Works, of Pennsylvania. 
In 1893 this company failed, and the Vulcan Iron Works had to take 
the plant. It has not been in operation since that time, and the mine 
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soon filled with water and is now a total wreck. During the summer 
of 1890 four salt plants for evaporatins: brine were erected in the south 
part of Kingman, viz., the Stout & Babcock salt plant, the Crystal 
plant, the Moore plant, and the Easley plant. The first has been 
torn down, and the second is at present almost a wreck, while the 
third and fourth enjoy good business at present. 

RAOO. 

At Bago, a little town between Kingman and Harper, a well was 
put down over 1000 feet, in the year 1888. They penetrated 100 feet 
of rock salt which was of an excellent quality. Owing to the experi- 
ence of some investors in other towns they were unable to interest 
capitalists sufficiently to get them to put in a plant. 

ANTHONY. 

In 1887 a prospecting company was formed in Anthony to search 
for coal aind gas. At 946 feet they reached the salt beds which con- 
tinned to the depth of 1350 feet, and they extended the prospect well 
to 2335 feet, as shown by Plate VII. It seemed that the opportunities 
for starting a salt plant at this place were very good and in 188S the 
Anthony Salt Company erected a four-pan plant. This was never a 
very profitable investment and it continued in operation for part of 
the three years following. 

A little later the Globe Salt Company erected a two-pan plant. 
They made salt for about five months during the season of 1889. 
Since that time the plant has been closed and was finally destroyed. 

WELLINGTON. 

At the time the prospecting fever struck all the other towns to the 
north and west, Wellington was abreast the times and put down a 
prospect well. To their great surprise salt was struck at 240 feet, but 
at this place the bed is only 50 feet in thickness. A company was 
soon organized and a small one-pan plant was erected in 1888. This 
company, like many others, was compelled to give way to other larger 
and stronger companies more favorably located. 

NICKBRSON. 

In the fall of 1888 Palmer & Davis, of Hutchinson, completed a 
a salt well for the Nickerson Salt Company, and a plant was immedi- 
ately erected. Operations were begun the fall of 1888 and the plant 
was in operation a large part of the time until March 4, 1891, when 
it was sold to the Hutchinson Salt Company. Since that time it has 
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been closed. During the years 1889 and 1890 they enjoyed a large 
and prosperous business. 

STERLING. 

As an excellent bed of salt had been found north of Sterling, at 
Lyons, and at several points to the east, a salt well was put down here, 
and the old beet-sugar factory turned into a salt plant. 

The Sterling Salt Company also put down a well and erected an 
excellent two-pan plant. The former was in operation but a short 
time while the latter has been actively engaged in the manufacture 
of salt almost ever since it began — January 1, 1891. The Sterling 
Salt Company has recently gotten control of the old sugar factory 
plant, and in the future they will operate and control both. 

KANOPOLIS. 

Kanopolis, a thriving little town situated on the historic spot of 
old Fort Harker, put down a well early in the period of prospecting 
for salt elsewhere. Following this they put in an excellent shaft, 
and have been producing rock salt in great abundance ever since. 
The machinery and plant will be discussed in detail in another chap- 
ter. 

GREAT BEND. 

During the summer of 1887 the Great Bend Gas and Fuel Company 
was organized, with Capt. J. F. Lewis as president. They began driU- 
ing an eight-inch hole three miles north of town, in section 13, town- 
ship 19, range 13. At a depth of 1202 feet they struck the great salt 
bed, which was penetrated 163 feet. After an expenditure of about 
$3800 in getting J. S. Wiser, of Cleveland, Ohio, to drill the hole, 
they abandoned hope of finding either coal or gas. They found an 
abundance of artesian water at 744 feet, which ran out of the casing 
thirty feet above the surface of the ground. 

WILSON. 

In April, 1889, the city of Wilson began drilling a prospect well. 
At a depth of 740 feet a bed of salt 300 feet in thickness was reached. 
At 1350 feet sufficient gas was found to bum in a blaze to the height 
of ten feet but not enough to be of any commercial value. As coal 
and gas were the all-absorbing questions, this immense bed of excel- 
lent salt was not very highly appreciated. 

ARLINGTON. 

In 1887 the Arlington Prospecting and Mining Company put down 
a prospect hole to the depth of 1000 feet. At a depth of 600 feet they 
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struck the salt bed, and when they quit, at the depth of 1000 feet, they 
were still in salt. This hole was about one-fourth mile north of town 
and nothing has been done with it since it was finished. 

LITTLB RIVER. 

During the summer of 1895 a prospect well was put down in the 
northwest part of the town of Little River. This was undertaken 
with the idea of sinking a shaft at this place. The bed of salt was 
found to be of excellent quality, but the shaft has not been sunk. 
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GEOLOGT OF KANSAS SALTS. 

BT ERASMUS HAWORTH. 

In discussing the geology of Kansas salts, it is desirable to divide 

the salt beds into two groups dependent upon their position, as was 

done earlier in this report in discussing the geographical position of 

salt. The sources of salt in the salt marshes and salt plains is quite 

different geologically from that oi the rock salt, and will therefore be 

considered separately. 

Salt Marshes. 

The salt marshes in the northern part of the state, and possibly as 
far south as Stafford county, obtain their salt from the saliferous 
shales of the Dakota formation. In Volume II, page 209, Logan has 
given a concise account of these salt-bearing shales, in which he de- 
scribes them as located near the base of the Upper Dakota. They 
rest upon the lignite division, which is principally a grey or white 
sandstone formation, and which produces the lignite coal found in 
Mitchell, Lincoln, Russell and Ellsworth counties. They are from 
fifteen to thirty feet in thickness. Their eastern limit or outcropping 
is marked by a sinuous line crossing the greater part of the state 
north of the Arkansas river from Republic county on the north to 
Barton county on the south, and even beyond to the southwest. 

On account of their highly saliferous character these shales are 
particularly subject to erosion, and have been important factors in the 
production of many of the low, marshy areas so common to that part 
of the state, an extreme representation of which is the great basin a 
few miles north of Great Bend. The salt marshes represent in most 
cases, first, a low, level area produced by erosion of these shales, and 
second, a mass of brine which has received its salt by the rain-water 
leaching the latter from the adjacent shales to the west. In some 
cases the brine seems to reach the surface in the form of deep-seated 
springs, while elsewhere it is an ordinary hillside spring. It is quite 
possible the other horizons in the Dakota assist in supplying salt for 
the salt marshes, as they are known to be slightly saline. But the sal- 
iferous shale beds are the principal producers. 

There may be a little doubt regarding the source of the salt in the 
Stafford county marshes. The surface of the country here is so 
mantled by the Tertiary and river sands and gravel that it is difficult 
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to make accurate obseryations regarding conditions beneath. The 
Red Beds, further to the south, now considered as Upper Permian, 
are known to be saline throughout their whole thickness. The salt 
of the marshes in the Cimarron river area and the Salt Fork area 
comes from the Red Beds, being produced by rain-waters leaching 
the salt from near the surface in the gradual process of erosion. The 
Red Beds are known to extent northward under the Tertiary covering 
to beyond Stafford county. It is therefore somewhat difficult to de- 
cide from which source, the Red Beds or the Dakota salt shales, the 

marshes are supplied. 

Bock Salt, 

The geology of the rock salt of central Kansas is now pretty well 
understood. Professor Hay was the first to locate the rock salt in 
the Permian formation, and to give the name ''salt shales" to the 
horizon containing it. By an examination of the two geologic sec- 
tions. Plates V and VI, the first extending from Arksmsas City to 
Great Bend, and the other from Oklahoma through Anthony, King- 
man, Sterling and Lyons to Kanopolis, the exact position of the salt 
beds in relation to other weU known Permian horizons may well be 
understood. It is seen that they occupy a position intermediate be- 
tween the Marion shales and limestones below and the Wellington 
above. 

In the Flint Hills area, where Prosser has, studied the Permian so 
extensively, the salt beds seem to be entirely wanting. From the dis- 
tance beneath the surface at which the salt is found and from the 
thickness of the salt beds at different places in an east and west 
direction, as shown on Plate V, it will be seen that they gradually 
grow thinner eastward to beyond the limits of Wellington and Little 
River, and without doubt gradually vanish, possibly even without 
coming near the surface. The salt springs of Geuda Springs, how- 
ever, derive their supply principally from this horizon. 

In an east and west line the thickness of the salt therefore varies, 
but how far westward it extends is entirely unknown. The eastern 
limit of the great salt lake or inland sea from the waters of which this 
salt was precipitated is moderately well known, whila we are yet in 
total ignorance regarding its western extent. In the north and south 
direction our knowledge covers a little wider area, reaching from An- 
thony on the south to Kanopolis on the north. By an examination 
of Plate VI it will be seen that the salt beds at Anthony are 404 feet 
thick; at Kingman they are 415 feet thick; at Hutchinson they have 
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dropped to 380 feet— although it should be stated that the exact thick- 
ness varies slightly in diflferent well records — while at Lyons they have 
decreased to a thickness of 275 feet, and at Eanopolis to one of 250 
feet. At this rate of decrease from Hutchinson northward they would 
entirely disappear before the north line of the state is reached. 

A number of interesting facts may be gleaned from a study of 
these geologic sections, only a few of which will be noted here. Plate 
VI shows conclusively that Hutchinson rests on the summit of an anti- 
clinal ridge, and that the same anticlinal is present in the overlying 
Wellington shales, and possibly in the Red Beds, although the strati- 
fication of the latter is so irregularly marked that one could not be 
positive on this point. The anticlinal ridge so conclusively shown to 
exist at Hutchinson probably is the eastern extension of the anticlinal 
in the eastern part of the state, trending in the main from east to west, 
passing through Bourbon, Allen, Woodson and Greenwood counties — 
the anticlinal frequently referred to in discussions of the geology of 
the Coal Measures. 

By referring the position of the salt beds to the present sea-level 
it will be seen that this anticlinal must have been produced 
since the formation of the salt beds. The bottom of the basin in 
which these were formed must have, been concave upwards, but here 
it is now convex upwards. As the Wellington shales are thinnest im- 
mediately over the apex of the anticlinal and grow thicker both north 
and south, one would be led to surmise that the folding producing the 
anticlinal ridge began during the Wellington shales period, but such 
a conclusion can hardly be drawn from the general appearance of the 
geologic section. 

Another most interesting question in connection with the geology 
of the salt beds is their relation to the extensive gypsum deposits in 
different parts of Kansas and of the great plains area. By refer- 
ence to Plate II in Volume V of this series of reports, a Special Report 
on Gypsum, it will be seen that the rock gypsum in the northern 
part of the state, in Marshall county, lies but a few feet above the Cot- 
tonwood limestone, which would place it considerably below the 
Marion formation. Passing southward to the central gypsum field, 
Plate III of the same report shows that rock gypsum occurs in the 
Wellington shales. If, therefore, the correlations made by Grimsley 
in the volume referred to are correct, the salt beds were deposited at a 
period of time intermediate between the formation of the Marshall 
county rock gypsum and that in the vicinity of Solomon. 
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It is difficult to understand how such extensive deposits of salt 
could be formed without a larger amount of gypsum being formed un- 
derneath them. The records of the wells at Kanopolis, Lyons, Hutch- 
inson, Kingman and Anthony contain no reference to gypsnm 
immediately underlying the salt beds. The question is as to what be- 
came of the calcium sulphate held in solution by the ocean water 
from which the rock salt was obtained. It is barely possible that 
during th^ period of the formation of the Marshall county gypsum 
the inland sea did not reach southward to the salt beds area, and that 
after the gypsum was principally precipitated out of the enclosed 
ocean water and before concentration was carried far enough to pre- 
cipitate the salt, surface movements resulted in draining this partially 
purified water southward over new areas from which fresh ocean 
water was excluded, thus permitting the continued evaporation to de- 
posit the salt now found in the salt beds from the same water from 
which the Marshall county gypsum was produced. It is known that 
the Permian rooks, in general, become quite thin northward, entirely 
excluding the upper members of the Permian. So far as this has a 
bearing on the subject it would tend to favor the view just expressed. 

Subsequent to the formation of the salt beds fresh ocean water must 
have been admitted to the great inland sea from which was deposited 
the gypsum of Dickinson county and other counties to the south as 
far as Sumner. The Wellington shales are largely gypsiferous and 
salif erous throughout, although no marked beds of rock salt have been 
found in them. Near the upper surface they change into the Red 
Beds. Sufficiently detailed examinations in the field have not yet 
been made to determine how gradual this change is, but as far as ob- 
served it would seem the change is moderately rapid. 

When the Red Beds period was finally ushered in a series of vacil- 
lating conditions must have obtained. The red color of the clays and 
sandstones implies a total absence of life in the ocean water under 
which the deposits were collected, and is best explained by assuming 
that the degree of concentration was so great that life could not be 
maintained within it. On the other hand, the absence of heavy beds 
of rock salt within the Red Beds argues with equal strength that at no 
time was the degree of concentration sufficiently great to precipitate 
all the salt from the water. 

Such conditions may be explained in two ways : (a), That the rain- 
fall was sufficiently great to maintain the water above the saturation 
point; and (&), that occasional additions of fresh ocean water were 
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made to the inland sea, thereby supplying sufficient water to prevent 
a degree of saturation required for the precipitation of salt. This 
latter position is favored by the existence of heavy beds of gjrpsam 
near the middle of the Red Beds, covering so large an area in Berber 
and Comanche counties. The absence of heavy gypsnm deposits betow 
and above this horizon would seem to favor the fresh-water dilution 
of the inland sea. It is probable that both conditions obtained. 



RECORDS OF SALT WELLS. 

The following reoords of deep wells driUed in the salt region are 
interesting and important. They were all gathered by Mr. Kirk. 

Anthony Well. 



editioD of die ADthony RtpubHuan, June 35, 1888. (See alao PUto VII.) 
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KIukumi^ Well* 

Drilled for the Kingman Light and Fuel Company, June and July, 1887, one 
one-hall miles north ox Kingman. Record reported by County Surveyor 
W. H. Child. 



No. 



1 
2 
8 

4 

5 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
80 
31 
82 
88 
34 
85 
86 
87 
88 
89 
40 
41 
42 
48 
44 
45 
46 
47 
48 
49 



Matbbial. 



Bedroek 

Blue-white shale 

Bedroek 

Bine sy pram 

Mixea rod and gypeam , 

Blue shale , 

Brown soft shale 

Blue shale 

Hard blue rock 

Salt and shale 

Limestone 

Salt and shale 

Limestone 

Salt and shale 

White limestone 

Oily shale 

White limestone and shale. 
White limestone and shale. 

Blue shale 

Flinty marble 

Salt, shale, and shelly rock 

Limestone 

Limestone and shale 

Limestone 

Shale 

Limestone 

Shale 

Shale 

Shale 

Limestone 

Shale 

Limestone 

Oil Mind and shale 

Shale and limestone 

Shale 

Limestone 

Sandstone 

Shale and sandstone 

Blue shale 

Shale 

Bed shale 

Sandstone 

Sandy shale 

Buff sandstone 

Shale 

Brown sandstone 

Sandy shale 

Buff shale 

Buff shale 



Thiok- 



100 

20 

176 

10 

145 

185 

5 

70 

5 

166 

6 

165 

5 

28 

8 

9 

10 

6 

4 

5 

10 

15 

80 

85 

5 

5 

5 

7 

8 

12 

18 

10 

5 

10 

5 

8 

12 

80 

5 

5 

9 

6 

10 

8 

6 

24 

6 

20 

10 



Depth. 



100 
120 
295 
305 
450 
585 
500 
660 



880 
886 

1,000 
1,005 
1,028 
1,086 
1,045 
1,065 
1,061 
1.065 
1.070 
1.080 
1,005 
1,125 
1.160 
1,165 
1.170 
1.175 
1,182 
1.185 
1,197 
1.210 
1,220 
1,225 
1,285 
1,240 
1,248 
1,255 
1,285 
1,290 
1,295 
1,804 
1,810 
1,882 
1,840 
1,846 
1,870 
1,375 
1,400 
1.410 
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The Hutchluson (Ben. Blancbard) Prospect Well. 

South of the river. It«cord fumiahed by the drillers, MeMra. Palmer & Davis. 
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Shaft of the Lyons Bock Salt Company* 

Lyons. (See Plate IX.) Reported by Supt. Jesse Ainsworth, a reoord without 
doubt the most perfect in the whole salt region, as it was a laige shaft, and 
the superintendent was very careful to keep an accurate record. 



No. 



1 
2 
8 
4 

S 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
2S 
26 
27 
28 
29 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
40 
41 
42 
48 
44 
45 
46 
47 
48 
49 
50 
51 
52 



Matbbiai«. 



Soil and sandy loam 

Sandy loam 

Sanddtone 

Variegated clays 

Blaeelay 

Blaolc shale 

Grey sandstone 

Bed sandstone 

Bed sandy shale 

Bed clay 

Soft limestone 

Osrpsnm and limestone 

Blue shale 

Bed shale and bine shale mixed with nypsom . 

Darlc grey shale 

Beddiih grey shale 

Dark fcrey shale 

Light grey salt rock 

Dark grey salt and rock 

Light grey salt rock , 

Light grey salt rock 

Dark grey salt rock 

Light grey salt rock 

Beddish grey salt rock 

Grey shale 

Dark grey salt rocks 4... 

Dark grey salt rock 

Grey snale and salt, mixed 

Grey shale 

Light grey salt rocks 

Bock salt and shale 

Light grey salt rock 

Grey shale 

Light grey salt rock 

Shale 

Light grey salt rock 

Shale and salt rock, mixed. 

Dark salt and shale 

Crystal salt 

Shale and salt 

Dark salt and shale 

Dark salt and shale 

Dark red shale 

Dark salt a nd rock 

Dark salt with cmtals 

Bock and salt and shale 

Dark salt and shale 

Crystal salt 

Shale 

Light grey salt 

Shale 

Light grey salt and a little shale 



Thick. 


Depth. 


ness. 




80 


80 


15 


45 


10 


65 


12 


67 


18 


80 


80 


110 


10 


120 


78 


198 


56 


254 


18 


272 


8 


275 


9 


284 


4 


288 


292 


580 


60 


640 


80 


670 


128 


798 


2 


796 


% 


796M 


IH 


797 


1 


798 


4 


802 


8H 


805H 


M 


806 


8 


814 


8Vi 


828 


2 


825 


8 


828 


4 


882 


9 


841 


IH 


842 


8M 


861 


IH 


852 


8M 


861 


1 


862 


6H 


868 


2H 


871 


8H 


879 


4 


888 


7 


890 


2H 


893 


16 


909 


6 


915 


10 


925 


17 


942 


19 


961 


21 


962 


2 


981 


1 


985 


9H 


994H 


hi 


996 


10 


1,006 
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K{inapolls Well* 

Record as furnished by the oompany: ** Boring oommenoed March 1, 1889; well 
completed March 16. From surface to first specimen of salt intermingled with 
slate, 640 feet; thickness of pure salt, 230 feet; actual depth of well, 881 feet. 
Eiffht-inch drive pipe, 105 feet; 5|-inch casing, 333 feet; ^-inch tubing in the 
well, 851 feet and 6 inches. Piping placed in the well and the well completed 
ready to attach pumps, March 18. The fresh-water well for use of drilling was 
sunk 35 feet, cased with 5fi-inch casing properly perforated and driven to the 
bottom, and furnishes an abundant supply of pure water. The following rep- 
resents the drillings found in eveiy 5 feet: " 



No. 

5. 
la 

IS. 

ao. 

25. 

90. 

85. 

40. 

45. 

QO. 

55. 

00. 

65. 

70. 

75. 

80. 

85. 

90. 

95. 
100. 
105. 
110. 
115. 
120. 
125. 
180. 
185. 
140. 
145. 
160. 
155. 
100. 
165. 
170. 
175. 
180. 
185. 
190. 
195. 
200. 
206. 
210. 
215. 
220. 
225. 
280. 
235. 
24a 
245. 
250. 
255. 
200. 
265. 
270. 
275. 
280. 
285. 
290. 
296. 
800. 



of feel from »urfaee» 

Soil, sandy loam. 

Brown sand. 

Yellow '* 

Sand and fine irraTel. 

White sand and fine gravel. 



• 4 



I 4 



I 4 



Coarse grayeL 
Yellow clayey sand. 
Grey soapstone. 



» ( 



Light Rrey soapstone. 



shale. 
Pink *' 
Grey " 



• 4 



4 I 



Grey sand and grayel. 
Grey shale. 



4 4 
4 4 
4 4 
« 4 



4 4 
4 4 
4 4 
4 4 



Dark blue shale. 

4 4 > 4 



4 4 
4 4 
4 4 
4 4 
4 4 



4 4 
4 4 
4 4 
4 4 
4 4 



Lead-colored shale. 

4 4 4 4 



4 4 
4 4 
4 4 
44 



4 4 
4 4 
4 « 
44 
4 4 



4 4 

Bed shale. 

Silica or light shale. 

^' soft shale. 

4 • 4 4 4 4 

Bed triasaic rock. 



Brown triassic rock. 
Dark brown triassic rock. 

4 4 4 4 4 4 

Brown and red triassic rock. 



4 4 



4 4 



4 4 



Dark red triassic rock. 



4 4 



4 4 



Brown and red triassic rock. 

44 44 44 44 



4 4 



4 4 



4 4 



4 4 



44 44 44 44 

Dark brown triassic rock. 



No, 
806. 

8ia 

815. 
820. 
825. 
380. 

mag 

385. 
310. 
845. 
850. 
855. 
860. 
865. 
870. 
875. 
880. 
385. 
89a 
806. 
400. 
405. 
4ia 
415. 
420. 
425. 
430 
485. 
440. 
445. 
450. 
455. 
460. 
465. 

47a 

475. 
480. 
485. 
490. 
495. 
600. 
506. 

5ia 

515. 
520. 
525. 
580. 
535. 
540. 
545. 
550. 
555. 
560. 
565. 
570. 
575. 
580. 
585. 
590. 
596. 
600. 



of feel from surface. 
Bed triassic rock. 



4 4 
4 4 



4 4 
4 4 



4 4 
4 4 



Light red triassic rock. 

4 4 4 4 4 4 

4 4 4 4 4 4 

Brown and red triassic rock. 
Dark red triassic rock. 

4 4 4 4 4 4 

Brown triassic rock. 

4 4 4 4 

4 4 4 4 

Dark red triassic rock. 
Dark brown triassic rook. 
Dark red triassic rock. 

4 4. 4 4 4 4 

Traces of gypsnm. 

Dark red triassic rock. 

Very dark red triassic rock. 

Dark (gypsnm) triassic rock. 

Brown (traces) triassic rock. 

Blue shale. 

Blue shale and gypsum. 



4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 

Blue shale. 

4 4 

Brown shale. 

4 4 
4 4 



4 4 
44 
4 4 
4 4 
4 4 
44 
4 4 
4 4 



Bed triassic rock, gypsum. 
Brown triassic rock, gypsum. 



4 4 
4 4 



4 4 
4 4 



4 4 
4 4 



4 4 
4 4 



Brown shale. 

4 4 
44 
4 4 

Grey shale. 
Brown shale. 

4 4 

4 4 

4 4 

4 4 

4 4 

Blue shale. 

4 4 

4 4 

• 4 

4 4 

4 4 

4 4 

4 4 
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No, of feet from $urface» \ 


605. Blue shale; 




610. 




615. 




620. 


. 


625. 




680. 




64a Blue shale. 


with few scales of salt. 


645. Bine shale and salt mixed. 


650. Blaek shale and salt mixed. 


655. Salt. 




660. Salt and shale. 


665. Shale and salt. 


670. Salt. 




675. 8a 
68a ' 
685. ' 


at, bri«rht 


crystals. 






690. * 






605. ' 






700. • 






706. • 






7ia • 






715. • 






720. • 






725. • 






780. • 






735. ' 






740. • 






745. • 




1 ( 



No, 

75a 

755. 

76a 

765. 
770. 
775. 
780. 
785. 
790. 
795. 
800. 
805. 

8ia 

815. 
820. 
825. 
830. 
835. 
840. 
845. 
850. 
855. 
860. 
865. 
87a 
875. 
880. 



of feet from aurfaee. 
Salt, bright crystals. 



t « 
• ( 
1 1 

4 « 
( I 
I I 
( I 
( • 
( « 
I ( 
( t 
<f 
I I 
( I 

I i 
I ( 
( « 

4 I 
i 4 
I I 



Sliirhtly mixed with shale. 
Bait, sllffhtly mixed with slate. 

«l f* It «l 44 

Salt and day. 



4 I 



(The above is published in the form given by the company. It is an exceed- 
ingly valuable record, as it clearly shows that the Red Beds extend north to Kan- 
opolis and beyond, whether the geological terms are correctly used or not.) 



Little River Well. 

Record furnished by the driller, Mr. J. P. Brisben, of Lyons. 



Na 


Material. 


Thick- 
ness. 


Depth. 


1 


Soil ' 


16 

2 
86 

8 

9 

258 

256 

10 

70 

4 
48 
89 

8 
85 
54 

4 
57 
23 

5 
27 




2 


Shale 


18 


3 


Red shale 


54 


4 


Red sandstone 


62 


5 


Red sandstone 


71 


6 


Red shale 


328 


7 


Bine clay and shale .* 


585 


8 


Salt and shale 


595 


9 


Rook salt 


665 


10 


Shale 


669 


11 


Rook salt 


712 


12 


Salt 


751 


18 


Shale 


759 


14 


Rock salt 


794 


15 


Clear salt 


848* 


16 


Shale 


852 


17 


Rock salt r 


909 


18 


Clear salt 


932 


19 


Shale 


937 


20 


Rock salt 


964 



Thus we see the eastern margin of the salt bed must be only a short 
distance west of McPhersou; 
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Sterling Well. 

At old sugar works. Reodrd reported by the drillers, Messrs. Palmer & Davis. 



Na 


■ 
Matbuai«. 


Thick, 
ness. 


Depth. 


1 


Soil and sand 


136 
818 
216 
10 
26 
10 
12 

5 
20 
28 

5 
48 

6 
20 

8 
68 
10 

5 


136 


2 


Bed shale 


484 


8 


Black shale 


700 


4 


Salt 


710 


5 


Shale 


786 


6 


Salt 


745 


7 


Salt and shale 


757 


K 


Salt and shale 


762 


9 


Salt and shale 


782 


10 


Salt 


810 


11 


Salt and shale 


815 


12 


Salt 


863 


18 


Salt and shale 


860 


u 


Salt 


888 


16 


Salt and shale 1 


887 


16 


Salt 


966 


17 


Salt and shale 


975 


18 


Salt 


980 



Wilson Well. 



Na 



1 
2 
8 
4 

5 

6 

7 

8 

9 

10 

11 

12 

18 



Hatbbiae. 



Black soil, sand, and clay 

Sandstone 

Bine shale 

Bed shale 

Bine shale 

Bock salt. 

Black shale 

Oypsum 

Bine shale and nrpsnm. . . 

Limestone 

Slate and gypsnm 

Sandstone and gas. 

Limestone 



Thick- 
ness. 



175 

110 

50 

380 

115 

270 

20 

10 

125 

25 

60 

15 

25 



Depth. 



175 

286 

890 

720 

835 

1,106 

1,125 

1,135 

1,260 

1,285 

1.845 

1,360 

i.r" 



—7 
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TEOHNOLOOT OF SALT. 

BT M. Z. KIBK. 

In this short article only a brief discnssion of the technology of 
salt will be given, including the different methods of salt making now 
in operation in Kansas. 

The Solar Process. 

There is but one solar salt works in the state, that of the Solo- 
mon Solar Salt Company at Solomon City. The brine is obtained 
from a well about 100 feet deep, although the chief supply enters the 
well at a depth of only 35 feet. Saturated brine tests 100° on the 
salometer at TO'' Fahrenheit. The brine from the Solomon City 
well tests from 35° to 40° on the salometer. A few years ago a well 
was put down to the depth of 1000 feet which produced a brine test- 
ing about 60°. The salt plant consists principally of a large reservoir 
120 feet square and four long narrow rooms 16 x 300 feet each, known 
respectively as the "water room," "lime room," "pickle room," and 
"crystal room." The water is pumped from the well directly into the 
reservoir, from which by gravity it passes into the other rooms in the 
order named. The reservoir has no covering on it but each of the 
other rooms is provided with a portable cover to be kept in place 
during rains and to be set aside during fair weather. Plate X is a 
photograph of the plant, showing a part of the reservoir and the four 
rooms. (See page 77.) 

The process of salt making may be briefly described as follows : 
The brine is pumped from a well by means of a two-and-one-half- 
inch centrifugal steam pump having a capacity of 600 gallons per 
minute. It is delivered into a reservoir where it remains considerably 
concentrated by evaporation. The sediment pumped from the well 
subsides and is shoveled from the bottom of the reservoir from time 
to time as occasion requires. To effect such a cleaning the pump is 
stopped, the brine turned into the other rooms, the sediment shoveled 
out, and the reservoir properly cleaned with water. The depth of the 
brine kept in the reservoir is usually less than twelve inches, but con- 
siderable variation is noted from day to day, depending upon the 
rapidity of evaporation and rapidity of pumping. 

From the reservoir the brine is first carried into the "water room," 
where it is rarely allowed to be more than twelve inches deep. Here 
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the remainder of the mechanically held impurities subside, leaving an 
entirely clear brine to be passed on to the "lime room." In this sec- 
ond room the evaporation is carried far enough to cause precipitation 
of the principal impurities held in solution, such as calcium carbonate, 
calcium sulphate, §tc. After sufficient concentration in this room the 
brine is next conveyed into the "pickle room," or the third one of the 
smaller rooms. It is left in the "pickle room" until the concentra- 
tion becomes so great that salt crystals begin forming. It is then 
transferred into the last or "crystal room," and allowed to remain un- 
til concentration causes the precipitation of nearly all the salt. 

By the solar process the evaporation is very gradual. The salt 
crystals begin forming first on the surface of the brine. If the brine 
is not agitated too much by the wind, the crystals frequently reach a 
large size; that is, from one-half to three-fourths of an inch on one 
side of the cube. This is particularly true where some slender object 
of support, such as a cord, or splinter from the wall of the vat, or a 
coarse piece of any kind is placed in the brine. Frequently also the 
well-known hopper-shaped crystals are produced instead of the solid 
cubes. 

After a good bed of salt has been deposited in the "crystfd room" 
it is lifted into large baskets and allowed to drain for a few minutes, 
after which it is emptied into a horse-car, hauled to the storeroom 
and allowed to "cure," or thoroughly dry. This coarse salt thus 
formed is used extensively at the packing-houses for heading in bar- 
rels of meat and for salting down hides, but a large part is sold for 
dry salt after being properly prepared. When thoroughly cured in 
the "drying room " it is crushed by running it between stone rollers 
and over a Smith "purifier," and finally through screens made of wire 
with meshes from 28 to 32 to the inch. This finished product is a 
fine, dry article, which is placed in bags or boxes and sent upon the 
market. It is reported that Dr. S. E. Senbum, of Omaha, Neb., uses 
about four car-loads of this variety of salt each year in the manufac- 
ture of medicines. 

Lyons Rock Salt Mine. 

In August, 1890, Mr. Jesse Ainsworth, the superintendent of the 
Lyons Book Salt Company, began the construction of a shaft at Lyons 
for the production of rock salt. When completed, the shaft was large 
enough to give two hoisting departments 6x7 feet each, and one ven- 
tilating shaft 3x7 feet, inside dimensions. 
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The drilling in sinking the shaft was principally done by hand, as 
machine drills could not be used to any advantage. 

The method of mining consists essentially of undercutting or chan- 
neling from five to six feet back from the face, then blasting the 
salt down from above. The channeling and drilling machines are 
operated by compressed air carried into the mine through pipes lead- 
ing from the engine-room, where the air-compressor is located, as rock 
salt is tough and difficult to cut. In the earlier days of operating the 
channeling was done in the shale immediately underlying the salt 
beds, but this caused considerable dirt to be mixed with the salt, 
thereby interfering with its sale, and more recently the channeling 
has been done in the salt itself near the bottom, thereby preventing 
the admixture of the shale, as the only floor of the mine is now one 
of pure salt. 

The drilling machine is backed to a post which is held in position 
by end pressure on the floor and roof, produced by set-screws. When 
the post is once in place a large number of drill holes are made in the 
salt. Sometimes fifty or more are made at one setting of the post. 
They are drilled to a distance of from four to six feet in the wall and 
are charged with dynamite powder and exploded by electricity. In 
this way more than a hundred tons of salt are broken down at once. 
The large pieces are then broken up with hammer and pick so that 
they can be loaded into cars, which in turn are pushed by hand over 
the tracks to the bottom of the shaft and hoisted in a manner similar 
to the way coal is hoisted from a large coal-mine. The underground 
cars at Lyons hold about two tons each.* 

The salt is hoisted to the upper part of the hoisting house, thrown 
from the cars into the breakers, which are similar to those used in the 
anthracite coal-mining districts, and broken into moderately small 
pieces. From the breakers the salt passes through a series of screens 
which separate it into nine different sizes or grades. As the salt con- 
tains a considerable amount of earthy matter which is difficult to 
separate, experience has shown that it is best to resort to hand separa- 
tion for getting rid of such impurities. At Lyons this hand- work is 
done by a large force of boys and girls, who throw out all the discolored 
fragments after the salt has passed through the breakers and screens. 

Lump Rock Salt. — The largest size of salt marketed is called 
"lump" rock salt, and is marketed just as it comes from the mine. 
The lumps weigh from 25 to 200 pounds each, and are used extensively 
by farmers and ranchmen in Kansas and surrounding states for salt- 
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ing stock. The large lumpe can be placed in the pasture, feed lots, 
and bartiB, so the stock can always have ready access to=them. 

"C" Fine Salt.— "C" fine salt is the same as above, only it has 
been reduced to a powder by a crushing process. This is put up in 
200-pound burlap sacks and 280-pound barrels for those who prefer 
the fine salt to the lump. This brand is also sold in large quantities 
to the ranchmen of Kansas and the Indian territory. 

Capping Salt. — Capping salt is the largest size of the crushed 
material. It is made up of beautiful, clear cubic pieces about three- 
fourths to seven-eighths of an inch across. To separate out the im- 
purities a large force of boys and girls is employed, who separate the 
discolored pieces from the pure salt. This carefully collected material 
is used quite extensively by the various packing companies to place 
in the bottom and on the top of barrels of pork for export. 

No. 3 OR Rbpigbrator Salt. — No. 3 or refrigerator salt is in blocks 

from a fourth to half an inch across. It is especially well*adapted for 

use in a refrigerator car and other refrigerators, as the pieces are large 

and dissolve so slowly that there is but little waste. About five oi: 

six hundred pounds are usually placed in a car at a time with ice. It 

is used quite extensively, not only in Kansas but also in neighboring 
states. 

No. 2 OR Hide Salt. — This brand averages about one-half the size 
of No. 3. But few pieces measure more than a quarter of an inch in 
diameter. It is used extensively for salting hides and is much better 
than the finer grades, because it is not all absorbed or dissolved at 
once. In case a part of the brine escapes there is plenty of solid salt 
to produce more. 

No. 1. — No. 1 is much finer than the above, the grains being about 
the size of grains of wheat. This size is well adapted for various 
purposes. Butchers use it for salting hides, chemical manufactures 
for making soda ash and caustic soda, packers for making brine, soap 
makers for making soap, and ice-cream makers prefer it to all other 
sizes for freezing purposes. 

^o. 6.— No. 6 ranges from very fine salt dust to pieces as large as 
grains of wheat. This size is used extensively to remove snow and ice 
from the rails and frogs of railroad and street-car tracks. Some even 
prefer this size for salting stock and for curing hides. 

No, 7. — No. 7 is nluch finer than No. 6, the grains being only about 
one-twentieth of an inch in diameter. Besides being used for curing 
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sheep pelts and for salting stock, it is used extensively in pickle fac- 
tories. 

No. 4. — No. 4 is about the same as coarse evaporated salt. It is 
used by stockmen, soap makers, and glass manufacturers. There is a 
good market for this grade among the smelters of Colorado and other 
mining states, where it is used in the chlorination furnaces. 

. packers' fine salt. 

Packers' fine salt is perhaps the finest, purest and cleanest produced 
at the mines. It is about as fine as common evaporated salt and is 
used for general domestic purposes and for packing beef and pork. 

These various grades of salt are held in bins occupying the left part 
of the main building, shown in Plate XI, from which a car can be 
loaded with any of the above kinds of salt in a very few minutes. 
The building to the extreme left is the storeroom for the barreled and 
the sacked salt ; the small building immediately in front is the office. 
The track in the distance and above the storeroom leads from the top 
of the shaft in the upper part of the building to the dump pile, where 
the refuse is thrown. Immediately beneath the main building are 
railroad tracks connecting with the Missouri Pacific, Atchison, To- 
peka & Santa Fe and St. Louis & San JBVancisco railroad systems. 

The building to the extreme right is the boiler-house, in which are 
five 250-hor8e-power boilers. 

The next building to the left is the engine-house, in which are two 
large four-horse-power hoisting engines, supplied with two immense 
drums, around which is wound the strong steel cable for lifting the 
cars of salt from the bottom of the shaft. In this building is also 
the large air-compressor, which compresses the air to a pressure of 
100 pounds per square inch. It is then conducted through pipes to 
the mining machinery described above. North of the engine-house 
is a higher building, in which are two large 600-horse-power porcu- 
pine boilers. 

With the above excellent equipment, this mine has a capacity of 
1000 tons per day. But they have no occasion at present to run to 
full capacity. With the present demand, it could easily supply all of 
the rock salt consumed by the states west of the Mississippi river. 

An average of about seventy-five hands are employed during the 
year. From twenty to twenty-five of these are girls and small boys, 
employed to sort out the impurities from the salt, at $2 a week. The 
remainder can be classed as skilled labor, receiving from $1.75 to $3 
per day. 



104 Mineral Res&urces of Kansas, 

Kanopolls Bock Salt Mine. 

The Royal Salt Ciompany, located at Kanopolis, as well as the 
Lyons Bock Salt Company, tarns over its prodacts to the Western 
Rock Salt Company, of St. Louis and Kansas City. Therefore the 
general remarks on the operation of the Lyons mine are applicable 
to the Kanopolis mine also. 

As seen by Plate XII, this plant is put up much more on the plan 
of a mill and less like an anthracite coal plant than the one at Lyons. 
The shaft here is 8x22 feet, and divided into three compartments, 
two hoisting shafts 6x8 feet and one air shaft 8x10 feet. The thick- 
ness of the vein mined here is 10 feet and there is an excellent x>art- 
ing at the top. The underground streets or headings are all 30 feet 
wide, and the rooms off from them are the same width. The ventila- 
tion is most excellent. The air coming down the hoisting shaft di- 
vides and runs north and south, then divides again at the extreme 
ends of the mine and comes around the outer heading and rooms from 
the east and the west and escapes through the ventilating shaft. In 
this way there are really four almost separate circuits of air, one in 
each quarter of the mine. The engine- and boiler-houses, shown in 
the front of the main building in the plate referred to, were con- 
structed from sandstone used near the present mine in some of the 
government buildings at old Fort Harker. In the first building are 
two 300-horse-power first-motion hoisting engines, propelling a large 
conical-groove drum, around which the cable is wound that hoists the 
cars, holding about a ton of salt each. In the main building is a large 
IngersoU compressed-air machine to supply the power for drilling 
purposes in the mine. The steam for all this work is produced in the 
building to the extreme right, where there are four 100-horse-power 
Brownell & Co.'s boilers. 

After the rock salt is hoisted to the top of the main building it is 
run through a crusher down into a Smith milling separator and those 
constructed by the superintendent, James Cowie. With this excel- 
lent equipment the company is able to supply large quantities of all 
varieties of rock salt. 

Kingman Rock Salt Mines. 

The salt-mining industry was very much overdone at the beginning 
of the business in Kansas. The two mines at Kingman apparently 
did a thriving business for a few months, but they have long since 
been abandoned. The shaft that was put down in the western part 
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of Lyons was abandoned before it was oompleted. A prospect hole 
was put in and preparations were made to sink a shaft at Little River, 
but work has not yet been commenced. The mines at Kanopolis and 
Lyons are now under the same management, and are being run in the 
most economical way, and will probably be able to fill the entire de- 
mand for rock salt for a number of years. 

Evaporated Salt. 

WELLS. 

Only a small per cent, of the salt used in tbe United States is taken 
from the mine, but water is forced through wells and allowed to be- 
come saturated, and then brought to the surface and evaporated. 

The most of the wells in Kansas are made in the following way : 
With a large derrick and an eight- or ten-horse-power engine an eight- 
inch hole is put down below all veins of fresh water, which in the 
Arkansas valley is from 150 to 200 feet ; an eight-inch casing is driven 
into this hole to shut off the flow of water. Inside of this is let down 
a five-and-five-eighths-inch pipe, and again drilling is begun with a 
five-and-one-half-inch bit, and the hole drilled to the bottom of the 
salt, or nearly so ; the pipe is then driven down to the top of the salt, 
or a little below, and allowed to extend to the top of the well ; inside 
of this is placed a two-and-one-half-inch pipe, so it will reach within 
ten or fifteen feet of the bottom of the well ; an elbow is screwed on 
the top of the five-and-five-eighths-inch pipe, with a hole in it for the 
small pipe, and joined so there will be no leakage. The small pipe is 
attached to a steam-pump. The water is lifted from a large fresh- 
water well and forced down the small pipe into the salt bed and dis- 
solves tbe salt. The pressure applied from the pumps is so great that 
this brine is forced to the surface through the five-and-five-eighths- 
inch pipe. 

When a new well is opened it is best to give it time, for the water 
will dissolve out the salt near the bottom. When properly started 
one well will supply enough brine to make several hundred barrels of 
salt per day. However, it sometimes happens that the rock and shale 
left without support as the salt dissolves will fall in and break off the 
pipe and destroy the well. It is difficult to estimate the number of cubic 
feet of rock salt beneath a given area of land and from that estimate the 
number of barrels of salt that could be made from it, for the condi- 
tions are so varied such a calculation would necessarily be entirely 
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general ratber than specific. It might, however, be stated that some 
of the best wells have been in operation for years and ajiparently the 
salt has been dissolved from beneath only a few square rods. 

Evaporators. 

After the brine is pnmped from the well it is deposited in large 
brine tanks at the several factories, shown in the foreground of Plate 
XIII. By referring to the cuts of the various salt plants, it will be 
seen that the brine tanks are always quite prominent. Here it is 
stored ready for use. While standing here the various impurities are 
given an opportunity to settle. It will be noticed on the above cuts 
that these tanks are always built high enough for the brine to run to 
the sheds and into the pan by force of gravity. Prom Plate XIII we 
get a general idea of the exterior appearance of a salt plant. We see 
the buildings are broken up into bents or sheds, which have long 
ventilators at the top and a smoke-stack at one end. Each of these 
bents or sheds covers an evaporating-pan where the heat drives the 
water off and the salt is deposited. The long shed with a single 
sloping roof placed at the smoke-stack end of the bent is the " store- 
room," " curing room," of " runway," where the salt is deposited to 
cure and dry, and is later barreled and shipped. We also see near the 
main building at most of the factories a small boiler-house where 
steam is made for running the pumps and propelling the machinery 
Usually also there is a cooper shop near by where barrels are set up 
and prepared for use. 

Now let us step into some of these salt plants or blocks and see how 
the salt is made. However, we must first understand that there are 
three principal methods of producing salt, viz.: The pan process, the 
grainer process, and the vacuum process. These are all quite simple in 
theory, but the plants are so large that the equipment may seem 
somewhat complicated. 

THE PAN PROCESS. 

This process is the evaporation of brine by direct heat. The plant 
is built on very much the same principle as the common country 
sorghum factory. As we step into the pan room we see a long, wide 
pan, as shown in Plate XVII. They are fi-equently arranged in series, 
as shown in Plate XVIII. In order to get a clear idea of the ground 
plan and elevations of such a plant, let us turn to the drawings given 
in Plate XVI, fig. 1. A and B represents the full length of the pan, 
which is 24 or 25 feet wide and from 85 to 115 feet long. This is 
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fJl one pan, with just a .thin partition dividing A from £, so the cold 
brine enters A and warms up and then flows over this small partition 
into the main pan where the salt is deposited. This pan is made of 
large platesof three-eighths-inch steel, and very carefully riveted and 
calked. The pans are usually about one foot in depth, as shown by 
a and h. It is supported in this position by brick pillars about three 
feet square, placed twelve feet apart, as at /, and by the arches Ky 
shown in the front end of the fireplace. An end elevation view shows 
us the size of the stone and brick wall Z, and the shape of the fire- 
brick arches K, and the position of the grates D, Each pan, therefore, 
is heated by three great furnaces. The pan 7^ is a little flared at the 
side and provided with a slightly slanting "drip board" G running 
the entire length of the pan and just a little above the floor H. To 
prevent the pan from burning, an archway is built just above the 
furnace for several feet back, as represented at C. This is not solid 
throughout its whole length, but left partly open, so the heat can get 
through just enough to keep this portion of the pan about the same 
temperature as the parts farther back. 

Returning to Plate XVII, we can see very clearly in here the shed 
and the pan in the foreground, which is the small pan where the brine 
first enters from the tank. When it flows over the division it begins 
to deposit salt as soon as enough water has been driven off by evapo- 
ration. The brine is kept at a temperature of 175 to 200 degrees F, 
On a damp, cold day the steam condenses very rapidly in the rooms, 
and one can see only a few feet away. On a bright, warm, slightly 
windy day the vapor is borne away, and one can frequently see from 
one end of the shed to the other. 

As great volumes of steam are constantly being driven off, the work- 
men, or "rakers" as they are called, perspire profusely. Except in the 
coldest weather, they generally wear nothing but shoes and pants, and 
in many cases the former are omitted and the latter very much short- 
ened. 

The salt rakers in charge usually allow the brine to evaporate about 
two hours undisturbed. During this process one can see thin layers 
of salt crystals constantly forming on the quiet surface of the brine, 
and as they increase in size and number the thin film breaks and the 
minute cubic crystals fall to the bottom. When this process has con- 
tinued long enough the rakers take their long-handled "skippers," 
which are merely long, heavy hoes, the steel part being about six by 
eighteen inches, hinged so that the blade can move towards the holder. 
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When it is pushed back towards the middle of the pan the blade drops 
up against the handle and skips along over the brine. The men ar- 
range themselves on either side of the pan and rake the salt from the 
middle out upon the drip boards, where it remains for an hour or more 
to drain and dry. 

When the salt is all removed from the pan the rakers run their 
skippers over the bottom to feel for "scales." This scale is largely a 
deposit of gypsum (calcium sulphate), mingled with other impurities. 
When the pan becomes very hot the scale collects on the bottom 
badly. It often collects to a thickness of two or three inches, or even 
more, unless very carefully watched. As it is a poor conductor of 
heat, the pan is unable to transmit the heat to the brine and the 
heavy sheets of steel soon become red hot and buckle badly. As it 
is a great expense to let a pan cool off and then heat it up again, the 
rakers arrange a platform or bench over the hot brine, and with a 
heavy crowbar pound the scale until it cracks loose. When the 
steam bursts it loose it not infrequently throws hot brine high into 
the air, making the workman's position a dangerous one. If the 
scale cannot be loosened by this method a crowbar is run under it 
and it is pried loose and carried to the waste pile. 

When a pan becomes badly buckled they are compelled to put out 
the fire and let it cool off for repairs. While the men are scaling the 
'pan the salt which we have left on the drip board has had an oppor- 
tunity to become fairly well dried. It is then shoveled into carts 
holding about a ton and wheeled into the great storeroom, called the 
"runway," as shown in Plate XIX, and pushed down the walk, where 
the salt is dumped to the floor some ten or twelve feet below. They 
continue to dump the salt here until all the space below is filled and 
it is piled up a foot or more above the walk. When the runway is 
fall and the salt nicely piled up it presents the beautiful appearance 
shown in ihe plate. 

It remains in the runway from twenty to sixty days to dry out and 
cure, during which time the pile settles several inches, and where there 
has been a large amount of moisture the salt becomes quite lumpy 
and solid. A stroke, however, with a pick or shovel, breaks the lump 
into fine salt. Plate XX represents the packing room, which is a view 
taken from below Plate XIX. The salt is shoveled in barrels and 
pounded down to allow the required 280 pounds per barrel. The 
barrel nailer then puts in the heads, nails down the hoops, puts on the 
proper brand, and at last the salt is ready to be loaded into the cars for 
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Bhipment. Salt shipped to the packing-houses is emptied into the 
cars loose instead of being barreled. 

By referring to table XXIV, it will be seen that the greater part 
of the salt produced in this state is made by the pan process. The 
two largest companies in the state, the Hutchinson, and the Kansas 
Salt Companies, use this method exclusively. 

Cooper Shop. — A cooper shop is usually connected with each plant. 
The hoops and headings are bought already prepared. Some of the 
staves are bought all ready tampered while others are plain. Salt 
barrels are made from the cheapest material, as elm, pine^ and other 
cheap lumber. The most of the barrels used in this state are eighteen 
and one-half inches in diameter, and the staves twenty-nine or thirty 
inches in length. With good material and tampered staves, one man 
can set up sixty or eighty barrels in a day, for which he receives from 
two and one-half to three cents each. 

THE GRAINER PROCESS. 

The grainer process is truly an American system. The weak brines 
existing in Ohio and the Kanawha region demanded some cheaper 
method of producing salt from them than the old kettle and pan proc- 
ess. When salt was found in the great lumber region of Michigan, 
the operators of the lumber industry soon saw how easily they could 
profitably combine the lumber and salt industries. Wells were sunk 
and salt plants erected near the sawmilte, and the exhaust steam was 
conducted through the pans of brine during the day, and when the 
mill was stopped at night direct steam was used. When the brines 
are low grade, and where exhaust steam can be used, this proc- 
ess may be superior to any other. In Kansas, where we have fully 
saturated brine, and the steam is produced solely for the manufacture 
of salt, it is a much vexed question as to which is the more econom- 
ical — the pan or the grainer process. The operators of each system 
seem to be fully convinced of the superiority of their methods, and 
can point out numerous difficulties and expenses in the other. 

The Barton Salt (Company put in the first grainer in the state, in 
the old packing-house at Hutchinson. As this is the largest grainer 
plant in the state, and a typical one. it will be described in detail. 

In Plate XXI, fig. 1 represents a section of the plant in operation ; 
fig. 2, an end elevation of the pan ; fig. 3, a cross-section of the pan ; 
fig. 4, a view of the pan from above ; while figs. 5 and 6 represent 
another pan and grainer process. In figs. 2 and 3, E^ 7^ and are the 
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timbers supporting the large wooden pan ; H is the floor, made of the 
best S-inch cedar lumber ; ^ is a heavy crosspiece holding the sides 
of the pans together and supporting the drip board Z ; N ia the pipe 
from the brine tank; /shows the boards forming the end of the pan. 
In fig. 3, ^represents the position the steam-pipes are held in by the 
small iron rods fastened to K» 

Figure 4 is a grainer pan ISO feet long by 12 feet wide. The steam 
from the boiler enters the pipes P at the middle of the right-hand 
end of the pan and divides, a part going through the four pipes shown 
on the right-hand side of the pan, and the remainder passing through 
the four pipes on the left side, and then through some small pipes 
back to the boiler. Thus the water is evaporated from the brine and 
the salt deposited. With some crooked-handle hoes the men rake the 
salt to the sides of the pan, then with shovels lift it onto the table 
or drip board Q where it is quite thoroughly dried before being 
hauled to the runway.. 

Figure 1 represents an outline of an entire plant in operation. At 
the left we see the large brine tank which is always outside the build- 
ing, as can be seen from the various half-tone plates. The brine is 
deposited here from the well the same as in the pan process. In the 
early history of the salt business in Kansas the brine was drawn from 
this tank into the settler, where it was heated to boiling and the water 
driven off until salt began depositing. In this way a large part of the 
scale was deposited in the bottom of the settler on the steam-pipe. 
This system was continued for some time, but owing to the abundance 
and purity of strong brine it has been abandoned. Now the brine is 
nearly heated in the settler before being drawn off through the pipe 
Jf into the various pans. In the Barton plant there are eight pans, 
but as they are all alike only four were shown in this cut. 

The steam used in evaporation is supplied by three sixteen-foot boil- 
ers, two of which are sixty-six inches in diameter and one sixty inches. 
The ten-inch pipe V conducting the steam from the boiler is con- 
nected with smaller pipes U leading to the grainers, and regulated 
by a valve in each, and is itself reduced as it recedes from the boiler. 
After the steam has made its complete round through the pan it is 
returned to the boiler through the return pipes R shown at the end 
of each pan. Formerly the return pipes were above the pan instead 
of below, but it was found to be much more economical to have the 
return pipes lower than the pan. 

When the brine is fresh and the steam-pipes are all clean salt can 
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be made very rapidly by this process. In order to assist in getting 
the thin layer of salt on the surface of the brine to break and fall to 
the bottom more rapidly they often add a little oil to the brine^ In 
the Barton plant about two pounds of the best butter is used each* day 
in the light pan. It is best to keep the brine as quiet as possible, 
and at a temperature of about 180 or 190 degrees F.; so the salt is 
lifted (or removed) only about six or seven times in a day of twenty- 
four hours. 

In warmest of weather the steam is shut off while the men lift the 
salt and throw it upon the drip board to dry. When it has dripped a 
sufficient length of time they push out a bridge from the door of the 
runway to the end of a drip board and run out a cart to haul away the 
salt. After it reaches the runway the remainder of the treatment is 
very much the same as that already described for the pan process. In 
cold weather the condensed steam in the pan room is so dense that 
the workmen can see only a few inches from their faces. Under such 
circumstances they are constantly in great danger of stepping off into 
the hot brine while removing the salt from the drip board. Such 
accidents, although very seldom, do occasionally happen. 

As the process is a continuous one, with new brine constantly 
added and salt continuouly deposited, certain very soluble impurities 
are not thrown down, and therefore the brine gradually becomes more 
nearly saturated with them. This makes it necessary to drain off 
this old brine or "mother liquor" every week or ten days. The less 
soluble impurities, especially gypsum, collect on the hottest parts of 
the steam-pipes, coating them with a scale which is a poor conductor 
of heat and which thus retards the evaporation. After the brine is 
drawn off and the pipes still dry a good head of steam is turned into 
the pipes, which causes them to expand and loosens the scale so it can 
be removed. Salt of the finest grain is produced when the pipes are 
dean and the evaporation the most rapid. 

Qrainers similar to the one just described are used in the following 
plants : The Sterling plant, at Sterling, the Queen City and Barton 
plants, at Hutchinson, and the Jarvis and Crystal plants, at Kingman. 

The Reno salt plant, at Hutchinson, is a combination of the pan and 
grainer processes. The fire-box is arranged in such a way that the 
heat produces steam in a boiler, and the smoke and heat from the fur- 
nace pass beneath the pan in the s^me way as in the pan process. 
The steam is then piped through the x>&n in the same way as in the 
ordinary grainer process. 
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The Star Salt Plant. 

Figures 5 and 6 of Plate XXI represent another plan for the 
grainer process which has been in use for several years at the Star 
salt ^lant at Hutchinson. From figure 5 we see that the pan is very 
similar in shape to those used in the pan process, only this one is but 
twelve feet wide and twenty-three inches deep, the sides being 
slightly flared and connected with the drip boards W. The two pans 
used here are made of two-inch lumber and lined with one-inch. 

As seen in figure 6,^Plate XXI, the steam-pipes lie across the pan 
instead of lengthwise. They are placed twenty-two inches apart and 
six or eight inches from the bottom of the pan. When the salt is de- 
XKeited it can be raked with a skipper and hoe in a way similar to 
that described in the pan process. This method eliminates the ne- 
cessity of working immediately above and in the steam from the pan, 
or of going out over the boiling brine to scale the pan, as with the 
other system. 

As one end of the pan is three inches lower than the other, it may 
be drained at pleasure and the pipes and pan cleaned. 

This method is in use at the Union Ice and Salt Company's plant 
at Hutchinson, where they have four pans sixty feet by twelve feet by 
twenty-three inches. The manufacture of ice is their chief business, 
but all the surplus steam from the plant is conducted into these four 
grainers. Their boilers furnish enough steam to keep all four grainers 
in operation during the season when the ice business is light, while at 
other seasons only three, two, or even one will be kept running con- 
tinously. All four of the pans are usually filled with brine, but, of 
course, the one receiving the smallest amount of steam evaporates very 
slowly and thus forms the largest crystals. They always have a ready 
sale for all of their coarse salt for capping purposes at the packing- 
houses. 

VACUUM PROCESS. 

The vacuum process was first introduced into Kansas in the fall of 
1895 by the Hutchinson Packing Company. As this is an entirely new 
system in the state, and we have no cuts to illustrate the process, but 
little will be said upon this subject. In this system there are three 
distinct compartments, all combined, forming somewhat the appear- 
ance of a jug. At the bottom and in the central part is the fire-box ; 
next to this is the brine compartment; and a third or outside space 
conducts away the smoke. The inner and outer divisions are con- 
nected by pipes, which run through the brine and give oflf the heat 
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for evaporation. A vacaum pump is attached to the top of that por- 
tion containing the brine. This removes a large portion of the air 
and pressure, allowing evaporation to take place at a much lower 
temperature. The salt forms and falls to the bottom, and is carried 
to the top of a high bin by an automatic elevator. Fresh brine is sup- 
plied through this elevator as rapidly as evaporation takes place. By 
this system a great saving is made in labor, in not having to rake the 
salt and shovel it into carts, and a very fine-grained salt is produced. 

MANUFACTURE OP DAIRY SALT. 

The three great points sought in producing dairy salt are purity, 
fineness, and dryness. In order to get the purity the operator usually 
takes the first few drips after the pan or drainer has been thoroughly 
cleaned. It is also desirable that the salt shall be deposited in as fine 
crystals as possible, and for this reason the brine is subjected to a 
high heat. This not only makes the crystals small, but the im- 
purities are attracted to the unusually hot pipes or pans. In the 
grainer process a little butter aids in making the film of salt crystals 
break and fall to the bottom while they are yet very small. In the pan 
process a little resin serves the same purpose. The vacuum process 
produces an exceedingly fine-grained salt with but little extra effort. 
The Solomon Solar Company and the Hutchinson Salt Company 
grind their best product in stone buhrs. 

In all cases, even the originally fine product or the ground product, 
it is run through a large iron or wooden cylinder about fifteen feet in 
length by five or six feet in diameter, to be specially dried. At the 
Solomon Solar Salt Company plant, this cylinder is made of iron, and 
fits quite closely over a large brick furnace. The salt running through 
this revolving cylinder becomes heated and very thoroughly dried. 
Where the revolving cylinder is made- of wood, as at the Hutchinson 
Packing Company's plant, and the Kansas and the Hutchinson Salt 
Companies' plants, the heat is supplied from a large steam drum, or a 
series of pipes within. When the dry salt comes out it is run through 
bolts similar to the bolts of a flour-mill. It is then ready to be packed 
in boxes or bags and delivered to the trade. 

The following brands of table and dairy salt are familiar to the 
ordinary grocery man : The Solar table salt, the Sunflower brand, the 
Seal table salt, and the R. S. V. P. 
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Chemistry of Salt and Brine. 

From the analysis given later, we can see that the chemistry of 
Kansas brines is very simple. There is but one valuable constituent, 
viz., common salt, and the only especially objectionable ingredient is 
calcium sulphate, or gypsum. The chief aim of the salt nianufacturer 
is to remove the gypsum and other impurities as completely as possi- 
ble, and to get a deposit of pure salt with the least possible expense. 

Common salt, NaCl, Halite, crystallizes in the regular system, 
usually in cubes, rarely in octohedrons. The fa,ces of large crystals 
are often cavernous or hopper shaped. This is especially noticeable 
in crystals from solar evaporation, or where a small amount of exhaust 
.steam has been used in producing the salt. The cleavage along the cubic 
faces is perfect. It has a hardness of 2.5 and a gravity of 2.1 to 2 and 
2.256 ; in pure crystals, 2.135. The purest crystals of rock salt are 
colorless, while the evaporated salt is white, but owing to impurities 
it sometimes has a reddish, yellowish, bluish or purplish hue. 

The chemical composition is NaCl — chlorine 60.7, sodium 39.3. 
But it is often mixed with some sulphate of lime, chloride of cal- 
cium, chloride of magnesium, and sometimes with sulphate of magne- 
sium. These impurities attract water from the atmosphere, causing 
the salt to "sweat" and cake, and hence are very objectionable. 

When salt is heated in a closed tube it fuses, often with decrepita- 
tion. A deep yellow flame is produced when fused on a platinum 
wire. 

According to Poggiale, 100 parts of pure water at sixty degrees 
Fahrenheit will dissolve 35.9 parts of salt; so a fully saturated solution 
contains 26.46 per cent, salt and has a specific gravity of 1.2055. In 
practical work differences will always be observed, for the various im- 
purities in the brine will produce some changes in its salt contents when 
fully saturated. The presence of lime and magnesium salts, even in 
small quantities, will increase the reading on the salometer. The 
amount of the above impurities in the Kansas brine is so small that 
the salometer seldom reads more than 100 or 102, and this variation 
is very often due to inaccurate salometers or to a low temperature. 
The lower the temperature the greater the density to a certain degree, 
and the higher the temperature the more the liquid will expand, and 
of course the density is decreased. 
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THE IMPURITIB8 OF BRniB. 

It has been seen in the varions processes of mannfaotore that the 
most tronblesome impurity has been the gypsnm. When it csrystal- 
lizes from a solution in water or brine it forms the ordinary gypsum. 
This is a hydrous sulphate of lime and contains twenty-one per cent, 
of water, though sometimes it forms with only one-half as much water 
as the above. ^ If this gypsum is deposited on the bottom of the pan 
or on the grainer pipes when the water is at or near the boiling-point 
it approaches the anhydrous state. It then contains little water of 
crystallization and becomes more perfectly anhydrous as it lies on the 
hot pan or pipe for some time.^ 

Marignac ^ gives the following table, showing the solubility of 
gjrpsum and anhydrous sulphate of lime in pure water at different 
temperatures : 



TBMPBBATUma. 


One ^rt of nrpanm 
dusolTeBin — 


OoA part of anuydrooB 

sulphate of lime 

diaaolTea in — 


32.0^ F. 0°C 


415 parts of water. . 


525 parts of water. 


64.5^ F. 18° C 


386 * 




. 488 • 




75.2° F. 24° C 


378 « 




479 ' 




89.6° F. 32° C 


371 ' 




470 ^ 




100.0° F. 38° C 


368 ' 




466 ' 




105.8° F. 41° C 


370 - 




468 * 




127.4° F. 53^ C 


375 * 




474 - 




161.6° F. 72° C 


391 • 




495 ' 




168.8° F. 86° C 


417 • 




528 ' 




212.0° F. 100° C 


452 " " .. 


672 " " 



The above results show that the sulphate of lime is most soluble at 
100° F.. being less soluble both above and below that point. He fur- 
ther found that solutions of sulphate of lime have a great tendency to 
supersaturation ; that is, when a solution was evaporated at ordinary 
temperature, 0.618 per cent, of sulphate of lime was found, while, ac- 
cording to the table, at 76° F., it should be only about 0.21 per cent. 
A solution saturated at the ordinary temperature contained 0.438 per 
cent, and began to form a deposit at the end of twelve hours. This 
gradually increased, so that at the end of twenty days there remained 
but 0.18 per cent, in solution. But when a portion of the original 
solution was raised to the boiling point an abundant deposit resulted, 

1 H. Bose : Poffgendorff*i Annalen, toI. 08, p. (XXS. 

2 See Salt-makinff Process, Seventh Annual Report Director U. S. Qeoloffical Sarrey, pp. 
491-585. 

1 Annales de Chimie, Paris, 5th series, toI. 1, p. 274. 
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and after boiling a few minates the solution contained but 0.218 per 
cent., having thus deposited at once two-thirds of the sulphate present. 

It is therefore readily apparent whj a boiling heat is desirable for 
the rapid precipitation of the sulphate of lime, as was used for a time 
at the Barton salt plant, but which was finally considered unneces- 
sary on account of the high degree of purity of our brines, and was 
finally abandoned. 

Qoessmann^ has shown that the presence of chloride of sodium in 
the brine decreases the amount of the sulphate of lime dissolved, 
which always becomes less as evaporation progresses, as is illustrated 
by the following table : 



Mattdl 


Original of lime, 

8p. ffr. 1.1225 » 

06 salometer 

at70°F. 


Pickle. 

■p. ffr. 1.2C82 » 

100 salometer 

afKFP. 


Sulphate of Um6 


0.5772 
0.1533 
0.1444 
0.0024 
0.0044 
15.5317 
83.3774 


0.4110 
0.2487 
0.2343 
0.0038 


Chloride of calcium 


Chloride of magnesium 


Bromide of maimesium 


Carbooate of protoxide of iron 

Chloride of sodium 


25.7338 
73.3488 


Water 


Totals 


100. 


100. 


• 



1 Charles A. QoeamanD : Beport on the Manafaetare of Solar Salt, etc., 1864, p. 8. 
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INTRODUCTION. 



TPiURING the year 1899 all mining and metallurgical enter- 
^"^ prises within the state of Kansas were unusually pros- 
perous. The operations of the Argentine Smelting and Refining 
Company were much more extensive than ever before in the 
history of the refinery, aggregating more than $20,000,000, and 
raising the total value of the business done by this company 
since its organization to the magnificent sum of more than 
$147,000,000. Their marketable products during the year were 
refined gold, refined silver, blue vitriol or copper sulphate, white 
vitriol or zinc sulphate, and metallic lead. 

The lead and zinc mines at Galena felt the influence of the 
unusually high prices of zinc ores during the greater part of 
the year. This resulted in unusual activity, particularly in the 
building of new concentrating mills for handling the ore after 
it was raised from the ground. The aggregate value of the 
lead and zinc ores at the mine reached the unprecedented sum 
of considerably more than $2,500,000, while the value of the 
preceding year of 1898 was less than 12,250,000. The actual 
amount of ore produced, however, was smaller than the output 
for 1898. The total tonnage of zinc ores in 1899 was 63,369.21, 
while for 1898 it was 74,852.35, according to figures gathered by 
Mr. Russell Elliott, of Galena, for that year. The tonnage 
output of lead ore produced for 1899 was likewise below that 
of 1898. For 1899 it reached a total tonnage of 6,595.19, while 
for 1898 the tonnage was 7,918.28. This decrease in the actual 
amount of ore produced is a great surprise to most observers 
who witnessed the unusual activity in mill building and the 
purchase of mining property by Eastern companies during the 
year 1899. 

The unusually high price of ore maintained throughout the 

(7) 
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year brought the total value to the figures above given. The 
average price of zinc ore was about |38.50 for 1899, while the 
average for 1898 was a little over |26.50, and the highest for 
any previous year in the history of zinc mining at Galena — 
that of 1897 — was a little in excess of |25 per ton. The un- 
usually high price of ore was dependent upon the correspond- 
ingly high price of spelter in New York and London, which 
reached the unprecedented average of |5.75 for the year in 
New York. The highest price known before in New York city 
since 1892 was that of 1898, which averaged throughout the 
year |4.57. The price of lead ore, however, was a little higher 
than for 1898, as it averaged $26.31 per 1000 pounds, the unit 
of measurement, while for 1898 the average was a little over |21. 

The output of zinc smelters located on Kansas soil was much 
greater than ever produced before in the history of the state, 
reaching the magnificent sum of »55,872.2 tons, as against 38,- 
543 tons for 1898, which in turn was the largest production in 
the history of the state. This excessively large output of me- 
tallic zinc, in connection with the high price of spelter, lifted 
the total value of metallic zinc produced, reckoned at the New 
York market price, to nearly six and one-half millions of dol- 
lars — almost double the value of the smelting products of any 
other year in the history of the state. This excessive increase 
in the tonnage of metallic zinc produced is dependent princi- 
pally upon the large number of smelters operated in the natural- 
gas belt of Kansas. The greater number of the coal furnaces 
in the vicinity of Weir City and Pittsburg were likewise in op- 
eration during a considerable part of the year, and for the first 
time more than one-half of the total spelter production came 
from the gas furnaces. 

The coal mining industry of the state was much greater, 
both in tonnage of coal produced and in the value of the same, 
than ever before known. The total tonnage for the year 
reached beyond the four million line, about 200,000 tons more 
than was produced in 1898, which in turn was over 200,000 
tons greater than ever before produced. The price of coal, 
also, was higher than it had been for a number of years, the 
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average for the state at the mine being |1.25 per ton, making the 
total value of the coal production considerably over 15,000,000, 
or about twenty per cent, greater than ever before known. 

The production of oil was about the same as in 1898, while 
the natural gas consumed was much greater than in previous 
. years, due principally to the operation of the large zinc smelters 
which use gas for fuel. 

The gypsum and gypsum cement plaster industry manifested 
great activity throughout the year, producing a total of over 
60,000 tons of marketable material, the largest ever reported 
for the state excepting for the two years of 1894 and 1895. One 
noticeable feature of the industry is that the Acme Cement 
Company operated no furnaces in the state during the year, 
thereby removing from the state a company whose operations 
in previous years had been an important factor in the total pro- 
duction of gypsum cement plaster. The price per ton for the 
manufactured product as reported by the different companies 
averaged ^.30 at the factory, a considerable increase over that 
reported for 1898. The aggregate value of the total product 
this year was a little over $290,000, the highest total value re- 
ported for any one year, excepting that of 1894. 

The stone quarrying industry was very active during 1899, 
particularly in the way of ballasting railroads with crushed 
stone and building new abutments and culverts by the different 
railroad companies. It is estimated that the value of crushed 
stone used for ballast alone reached fully $300,000, while the 
total value of dimension stone used in various kinds of building 
operations was nearly as great, making the value of the stone 
product greater, perhaps, than ever before known. 

The various clay industries were most active and produced 
larger quantities of goods than ever before known in the history 
of the state. The tendency is for very large factories to pro- 
duce the various grades of brick and tile and ship them to the 
points of consumption. This is particularly so in the natural- 
gas fields, where gas is used so advantageously for fuel. The 
total value of the clay products aggregates $400,000. 

The hydraulic cement industry in Kansas is not what it 
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should be. The two factories at Fort Scott are the only ones 
in operation in the state, while the great abundance of material 
suitable for making a high grade of hydraulic cement would 
warrant the erection of other plants, provided there is a market 
demand for this variety of cement. The production for 1899 is 
about the same or a little less than for 1898, reaching only 
140,000 barrels. 

It is interesting to report that an exceedingly large factory 
for the production of Portland cement is under process of con- 
struction at lola, where natural gas will be used for fuel. This 
plant, it is estimated, will be ready for operation some time 
during the year 1900, and, when once completed, will have a 
capacity of from 2000 to 3000 barrels per day. It is probable 
that other places would afford the necessary material for the 
manufacture of a high grade of Portland cement, and, so long as 
this material is imported to America so extensively, it would 
Seem that this industry is one of the most desirable. 

The output of the various salt mines and salt plants during 
1899 was exceedingly large, reaching considerably more than 
2,000,000 barrels. The price of salt was better than for a 
number of years, averaging about thirty-five cents per barrel at 
the factory, making a total value of the salt at the factory of over 
$760,000. If to this be added the value of the cooperage 
used in marketing the salt, we have a total output for the industry 
of considerably over $1,000,000, being much larger than ever 
before in the state. 

No new industry that would properly belong to the division 
of mines and minerals has been inaugurated, excepting the 
Portland cement industry above mentioned. 
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I— OOLD AND SILVER. 



Gold and Silver Ores. 

TITE have no mines in our state producing either gold or 
^ ^ silver ores. In the Mineral Resources of Kansas for 
1897, beginning on page 14, and again in the corresponding re- 
port for 1898, beginning on page 13, was given a tolerably full 
discussion of the different reported finds of gold ore and silver 
ore in different parts of the state, particularly in Trego and 
Ellis counties. Since the appearance of the report for 1898 no 
new discoveries have been reported from that part of the state. 
On the contrary the excitement has gradually decreased, until for 
the last few months nothing has been said by the public press 
upon the subject. It is presumed, therefore, that the investiga- 
tions made by different parties yielded negative results. Dur- 
ing the summer and early autumn of 1899 it was reported that 
a number of car-loads of the so-called auriferous shales were 
shipped to Colorado smelters for experimental purposes, and 
different reports were made public of the results obtained from 
assays of the shipment, but so far as this department has 
learned no reports have been made public of the results by 
actually smelting the ore. It is now generally admitted that 
the position taken in our former reports, namely, that the Cre- 
taceous shales of Ellis and Trego counties carry no gold or 
silver, was substantially correct in every respect ; and that 
there is no longer good ground for reasonable hope of gold be- 
ing found in paying quantities in that part of the state. 

Quite recently, during the first few months of 1900, reports 
were sent out from Galena to the effect that large quantities of 
a comparatively low-grade ore had been discovered in that 
vicinity. An effort was made at once to secure representative 

- (12) 
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samples of the reported ore for careful examination in the 
laboratories of the University. In all, fourteen different sam- 
ples have been carefully assayed, either by Prof. H. P. Cady, 
of the assay department, or under his immediate direction. 
The methods employed were the most recent and reliable known 
to assayers. Not a single one of the fourteen samples yielded 
an appreciable quantity of either gold or silver. It is reported 
that different parties have sent samples of the same ore to dif- 
ferent assayers in Colorado and other Western states, almost all 
of which showed the presence of a small amount of gold ore 
and traces of silver ore, the richest ore yielding a little over 
forty dollars in value to the ton. Why the careful analyses 
made by Professor Cady should fail to show even a trace of gold 
or silver, while other assayers were obtaining from two dollars 
to forty dollars per ton, is difficult to explain, for the assays 
made here certainly were made with the greatest of care, by an 
experienced assayer, who used chemically pure reagents and the 
best patterns of modern apparatus throughout. 

The so-called gold ore comes from the bluffs along the south 
side of Shoal creek, to the southwest of Galena. The original 
so-called gold ore consists of the ordinary yellow residual clays 
and the flint rock so common to that part of the country, and 
probably some of the samples also contained some other ma- 
terial, although those sent to the University were the clays and 
flint rocks only. It is reported in the press that experienced 
gold miners from the West made the discovery, and that a 
strong company was organized, consisting partly of local men, 
but p^rincipally of gentlemen from Colorado, and that the com- 
pany has obtained leases on a large tract of ground for the 
purpose of operating mines for the precious metals. At this 
writing. May 15, it is learned that four or five large shafts are 
being sunk on the leased lands for the purpose of future opera- 
tions on a grand scale. The rumors of the discovery of gold 
have attracted considerable outside attention, and many new- 
comers are said to have reached Galena on that account. 

It invariably renders unpopular one who makes use of a pub- 
lic position to discourage a belief in the existence of gold or 
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silver in any locality from which it is reported ; nevertheless, 
the present Geological Survey of Kansas being supported by the 
state, and therefore by the taxpayers of the state, it is due the 
masses of the people that they should be given an unbiased re- 
port of the actual conditions obtaining in the locality wherein 
the precious metals are supposed to exist. It is also somewhat 
hazardous to make predictions for the future regarding the 
probable discovery of the precious metals in any locality which 
ha^ not been thoroughly explored for them ; yet there are cer- 
tain fundamental principles of ore deposition which seem to be 
established, and predictions of future development well based 
upon such principles generally prove to be verified. There is 
perhaps no gold or silvermining locality in the world rich 
in other metalliferous ores without a considerable proportion of 
gold and silver being immediately associated with the other 
ores. One would suppose, therefore, tliat if the Galena district 
contains any considerable quantity of gold or silver the lead 
and zinc ores found so abundantly over so wide an area would 
contain at least considerable proportions of the precious metals ; 
yet, it is a well-known fact that dozens and probably hundreds of 
assays'and chemical analyses have been made from the various 
lead ores and zinc ores of southwestern Missouri and southeast- 
ern Kansas without a single discovery of any considerable 
amount of either gold or silver, and particularly without the 
discovery ^of gold. Some of the assays have shown the presence 
of small quantities of silver, but not a single one yet published 
has shown a sufficient amount of gold and silver combined to 
justify the separation of the precious metals from the lead or 
zinc. With this well-known fact before us, it is difficult to 
understand how it would be possible for practically the same 
locality to contain enough gold and silver to make mining for 
them a profitable industry. 

During the past year perhaps not a single month passed with- 
out some one sending samples to the University to be assayed for 
gold or silver, such samples coming from many different locali- 
ties in eastern Kansas. The feverish condition produced by 
the vigorous agitation of the gold-mining spirit in western Kan- 
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sas seems to have borne more fruit in the eastern part of the 
state than elsewhere. The area referred to in the 1898 report, 
page 16, situated around the northwest corner of Bourbon 
county, has produced nothing, and as far as can be learned the 
interest in that locality has entirely disappeared. The samples 
sent in from other parts of the state have been exceedingly 
varied, some of them being pieces of limestone, others ordinary 
shale, and a number of them from the northeastern part of the 
state were samples of decomposing granite and other crystal- 
line rocks of the glacial drift, in some of which were developed 
little scales of a beautiful golden-yellow mica, which frequently 
deceives those not well versed in mineralogy. 

Gold and Silver Smeltiug:. 

The only smelter and refinery for the precious metals located 
within the state is the one at Argentine. During the year 1899 
the management of that establishment was changed by the re- 
finery being purchased by the American Smelting and Refin- 
ing Company, commonly spoken of as the ** combine. '' The 
amount of business done at the refinery during the past year 
was much greater than that of any year in its history, aggre- 
gating more than $20,000,000, reckoning the silver refined at 
the commercial value, or more than $27,000,000 by reckoning 
the silver produced at its coinage value. The total amount of 
gold produced was 426,786 fine ounces, having a value of nearly 
$9,000,000. The amount of silver produced was 10,513,106 
fine ounces, with a coinage value of $13,592,395, or a commercial 
value of $6,255,298. The copper obtained from the bullion re- 
fined was marketed in the form of blue vitriol, as has been 
done during the past three years. The total production of this 
material reached nearly 7,500 tons, with a commercial value of 
a little over $700,000. 

In the refining process a considerable amount of zinc is used 
which may be recovered profitably. This was changed into the 
sulphate, or white vitriol, and marketed as such, the product 
being over 550 tons, with a value of a little more than $17,000. 
The lead produced by the refinery in 1899 was sold as lead, 
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aggregating a little more than 49,000 tons, with a value of 
$4,500,000. During the year 1897, the lead was principally 
changed to litharge or the red oxide of lead, and marketed in 
that form, but for the past two years it has been found more 
profitable to market the lead in the metallic state. The follow- 
ing Table II shows the output and value of the various products 
of the Argentine refinery for 1899 and the total production since 
the refinery was established. 
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II.— LBAD AND ZINC * 



nPHE year 1899 was the most prosperous year in connection 
^ with the various phases of lead and zinc mining and smelt- 
ing ever known to our state, surpassing even that of 1898. 
This is particularly true of the zinc-smelting industry, which 
far surpassed in tonnage and value of product the output of 
1898, or any other previous year. 

LEAD-ORE AND ZINC-ORE MINING. 

Galena District. 

During the past year the territory covered by active mining 
operations in the Galena district was practically the same as 
that occupied during the previous years. There was a slight 
expansion in almost every direction, due to the unprecedented 
activity in mining and mill building. But the greater part of 
this activity was manifested in the erection of mills in old 
territory previously worked without them, so that in geographic 
area but little expansion was witnessed. During the first half 
of the year, paj'ticularly, and throughout the remaining part to 
a lesser extent, the activity in mill building was most remark- 
able. 

In August, 1898, an accurate enumeration of the mills en- 
gaged in ore dressing in Kansas territory was made, the num- 
ber aggregating 53 ; likewise, again, during the latter part of 
August, 1899, a new census of the mills was taken, at which 
time it was found that the number had increased to 97. These 
mills were principally erected by outside capital, and, to a cer- 
tain extent, reduced the output of the district for a short time. 

*As our final report on lead and zinc will be completed during the next fiscal 
year, the discussion of this subject is made much briefer than it otherwise would 

De. 
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In almost every instance where a mill 'was building a large or 
small mining property was purchased, and was practically shut 
down during the time of the erection of the mill. As building 
material was scarce, and contractors were from one month to 
three months behind with their contracts, it was necessary to 
shut down many mines during a period of from two to six 
months — mines which previously had been worked and the ore 
sold in the rough or dressed by hand. 

The rapid decline in the price of zinc ore during the latter 
part of the year again caused different mines to close tempo- 
rarily, and the two shut-downs ordered by the Zinc Producers'^ 
Association, one for two weeks and the other for nearly a 
month, were so generally observed that they also assisted in 
reducing the total output. The tonnage production for the 
year is therefore considerably below that of 1898, as will be 
seen by a comparative study of the production tables following. 
Thus, the total tonnage of zinc ore in 1898 was 74,166.65, while 
in 1899 it dropped down to 64,708.48 tons of marketable ore. 

The production of lead ore in 1898 was 7,599 tons plus, while 
in 1899 it was only 6,733 tons plus. But the extraordinarily 
high price of zinc ore during 1899 was sufficient to make the 
total value of production greater than for 1898, or for any year 
previous. The average price per ton of zinc ore for 1898 was 
estimated at $27.63, and for 1899 the average was $38.54. 
The average price of lead ore per thousand pounds during 1898 
was estimated at $22.18, while for 1899 it was $26.31- 

The total value of the production of our lead and zinc mines 
on Kansas territory in 1898 was given at $2,347,028 by one es- 
timate and $2,236,364 by another, while for 1899 the figures 
reached the princely sum of $2,668,142. 

The high price of ore during the year, one might think, ren- 
dered mining unusually profitable. A more detailed examina- 
tion of the conditions prevailing, however, reveals the fact that 
other commodities, both material and labor, advanced at about 
the same ratio, and that therefore the net profits were little, if 
any, greater to the mine operator than during previous years. 
Mining material of all kinds advanced in price rapidly, in ac^ 
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cordance with the advance of similar materials elsewhere. This 
affected every article used in mining operations, whether me- 
tallic or wooden. Ther price of iron and steel was practically 
doubled, that of lumber increased fifty per cent, or more, and 
powder for blasting increased in a similar manner. 

It is sometimes argued that labor is the least responsive of 
any commodity the manufacturer employs. But in the mining 
district labor advanced almost as rapidly as did the price of ore. 
The workmen who three years before were generally receiving 
11.50 per day each now, in rfiost cases, were paid $2.25 per day ; 
while ground foremen, who had worked at $2 per day, were 
now paid from $2.50 to $3 per day. 

There is a custom in the lead and zinc mines as old as the 
mines themselves for nine hours to constitute a day's work for 
all laborers, excepting those immediately connected with the 
operation of the ore-dressing mills, where ten hours constitute 
a day's labor. With wages ranging from two to three dollars 
per day for labor and nine hours being counted for a day, and 
with all materials used in connection with the mine operations 
being at the exceptionally high prices witnessed during 1899, a 
mine had to be comparatively rich and the output compara- 
tively large if the pay-roll and merchant's bills for the week 
did not exceed the amount received froin the ore marketed. 

The mining methods employed in the Galena district are in 
most respects similar to those employed earlier, with the excep- 
tion that everything is done on a larger scale. Thus, in blast- 
ing ten years ago the ordinary shot in breaking ground rarely 
exceeded two sticks of giant powder, and the hole drilled to 
receive the powder rarely exceeded two or three feet. Now it 
is not uncommon for the holes to be drilled from four to six 
feet in depth while stoping, and from twenty to thirty sticks of 
powder to be exploded at one time. The mode of underground 
haulage is correspondingly improved. In early days the tubs 
were pulled to the hoisting shaft from the end of the tunnel by 
hand, sliding them on a board or slab rendered partially fric- 
tionless by a liberal application of '* tallow clay." Now in all 
xBases tramways are built by the use of iron rails, and the tubs 
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are placed on trucks which ply back and forth on the tramway, 
carrying the tubs to and from the hoisting shaft. 
• Now the hoisting is always done by steam power, excepting 
in a few small mines and outlying prospecting shafts ; while 
formerly the steam hoister could scarcely be found, but the 
hand windlass and horse power were considered all that was 
necessary. 

Likewise the surface haulage has been greatly improved. 
Elevated tramways now are generally employed, on which iron 
rails are placed to carry the tubs from the shaft to the mill. 
In many cases these tramways are elevated on high trestles to 
altitudes of 20 or 30 feet and shafts from 100 to 300 or 400 feet 
distant from the mills are connected so that the tubs used in 
hoisting may be quickly pushed from the top of the shaft to 
the crusher. There is also a general tendency to increase the 
size of the tubs used. Three years ago it was difficult to find 
one with a capacity greater than 500 pounds of ore, while at 
present, and particularly at the mills built during the present 
year, tubs with a capacity two and three times as great are 
being introduced. 

Lead and Zinc Ores in Other Parts of the State. 

No mining for lead and zinc ores has been conducted success- 
full}( outside the Galena district anywhere within the state 
during 1899. The mines at Pleasanton, mentioned on page 23 
of the 1898 report, have produced nothing in marketable quan- 
tities. The shale beds at this locality seem to contain a sur- 
prisingly large amount of lead ore and small quantities of zinc 
ore, but have not yet produced them in marketable quantities. 
A considerable amount of money has been spent in prospecting, 
without satisfactory results. 

Nothing has been heard from the Xenia area, mentioned on 
page 22 of the 1898 report, nor has any ore been sent to the 
market from the Ellis-Trego county district during the year. 

The surprising feature of eastern Kansas, however, is that 
zinc blende is found over so wide an area. Almost every county 
in the eastern fourth of the state has produced small quantities 
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of this ore. Samples have been sent to the University for ex- 
amination almost by the hundred. The ore generally occurs 
in fissures and fracture openings of limestone or concretionary 
calcareous nodules imbedded in the shale. The latter form oc- 
curs particularly in Osage, Douglas and Jefferson counties. 
Many samples have been sent in consisting of rounded con- 
cretionary masses from three inches to fifteen and eighteen 
inches in greatest diameter, the fissures in which are princi- 
pally filled with zinc blende more or less associated with cal- 
cite. It would seem that in these counties the ore is more 
frequently found in the fissures of the concretionary masses 
than in the true limestone itself. 

Many citizens of the state have become unduly enthusiastic 
over the discovery of such small amounts of zinc blende. The 
popular, and yet somewhat fallacious, idea is wide-spread that 
if a little ore is found near the surface large quantities will be 
found by going deeper. In fact, some objections have been 
made to the discouraging advice sent out from the University 
to parties who have made discoveries of zinc blende, as above 
stated, and have had great faith that profitable zinc-ore mines 
could be found by extended prospecting. I cannot do better 
than to quote a few paragraphs from my 1898 report regarding 
the probabilities of valuable discoveries of ore being found in 
eastern Kansas outside the Galena district : • 

No encouragement can be given, however, for the belief in the existence of 
either zinc ore or lead ore throughout this region in sufficiently large quantities 
to make mining operations profitable. The general geological conditions in the 
Coal Measure areas of the state are such that it is exceedingly doubtful if large 
deposits of any kind of mineral products could have been formed. There is no 
mining region in the world where metalliferous ores have been segregated to any 
great extent that is not also one of great thickness of hard, firm rock. Ore de- 
posits must be found in places where fractures and openings exist in the rock 
mass. If earthquakes and other earth movements have been sufficiently vigor- 
ous to break and fracture the rocks in a given area, one step has been taken in 
producing the essential conditions for ore deposition. If these rocks are hard 
and firm, so that the openings will remain open, allowing the free passage of 
water, ore deposition may occur. If, on the other hand, the rock mass is soft 
and yielding, such as the Coal Measure shales, the openings will not have been 
produced in them to so great an extent, and where produced soon become filled 
by the falling in of materi&l from the sides, so that the free and abundant passage 
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of water is prevented. This is well illustrated by the universal fact that heavy 
shale beds carry little water. 

An examination of the general geologic conditions of the Coal Measure shales 
of Kansas reveals the fact that upon an average we have four feet of shale to one 
foot of limestone. This has been illustrated and emphasized in Volume III of 
our University Greological Survey reports. ... 

The different shale beds in the Coal Measure area vary greatly in thickness, 
with a maximum of about 500 feet. If the earthquake movements which so 
effectively fractured the flint rocks in the Galena-Joplin area were as severe 
farther west these heavy shale beds would scarcely show the effects of such earth 
tremors, and were they sufficiently strong the actual fractures in the shale beds 
would remain open but a short time before they would be filled up. Therefore 
the openings produced in the limestones, which probably would be retained, 
would avail but little on account of the heavy shale beds above and below acting 
as barriers and rendering the free circulation of water impossible. 

This department is now in possession of a few facts which have direct bearing 
on this question that may be mentioned in this connection, although no detailed 
publication has yet been made. In our study of the coal-fields it was found that 
the ''horsebacks" are far more abundant in Cherokee and Crawford counties 
than in the coal-beds in other parts of the state. These '* horsebacks " are simply 
the results of fractures in the coal, which fractures have been filled, principally 
from below, by fire-clay and other clay products being squeezed into the open- 
ings, as is fully explained in Volume IJI. The existence of fractures in such 
superior numbers in Cherokee and Crawford counties, in connection with the 
fact that they almost universally trend northeast or southwest, is most readily 
'explained by associating their origin with the general earth movements which 
produced the Ozark uplift to the southeast. 

It seems when this area was elevated earthquakes or similar movements 
fractured the rocks to a great extent, producing a peculiar and unusual set of 
openings throughout the whole Galena- Joplin mining district. In this district, 
however, the rocks are hard and firm to as great a depth as deep borings have 
been carried; that is, at least to 1000 feet. The openings, therefore, retained 
their form and made the circulation of water most easily accomplished. But 
passing westward into the Coal Measures the area is farther removed from the 
source of the fractures, and in addition it contains the heavy beds of shale, which 
> of themselves probably would have prevented extensive ore depositions. 

There are therefore two reasons for having greater faith in extensive ore depo- 
sition in areas now occupied by lead- and zinc-mining operations than in any other 
parts of eastern Kansas. Discoveries of ore probably will be made here and there 
in many new localities, and occasionally considerable amounts may be found in 
the most favorable positions. But it is the opinion of this department, based 
upon a tolerably detailed knowledge of the geological conditions of the whole 
eastern part of the state, that there will never be developed extensive metallifer- 
ous deposits in any of the rock formations variously associated with the Coal 
Measure shales. 
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Prices of Lead and Zinc OrcH. 

During the year 1899 the prices for zinc And lead ores were 
the highest known for years, and the highest ever known for 
zinc ores. The following Table III is self-explanatory. It 
should be stated that while slight errors are known in the table, 
no way of correcting them is available. The state line separating 
Kansas from Missouri is so close to (Galena that small quantities 
of ore from Missouri are occasionally sent to the mills in Kan- 
sas for dressing, and hence become included in the statistics 
for Kansas. Other slight errors of a similar nature are known, 
but data for their correction cannot be gathered. 

It also will be noted that the totals in tonnage multiplied by 
the average prices aggregate a little more than the total value 
of the two products. This results from the average monthly 
values being a little too high. The price for zinc ore varies so 
with the quality that every individual purchase should be 
reckoned separately to obtain exact results, a task well-nigh 
impossible. The monthly prices represent about the average 
for sixty per cent, ore, while the total values represent the total 
cash payments for each month. 

Zinc Smelting. 

During the year 1899 the zinc smelters of Kansas produced 
by far the largest amount of metallic zinc ever produced in a 
single year, aggregating 52,664 tons, which, at a value of $115 
per ton in New York, reaches the surprising amount of over 
J6, 000, 000, nearly double in value the output in any previous 
year. These large figures are due to two considerations : First, 
to the unprecedentedly high price of spelter, the average of 
$115 per ton being the highest for any recent year ; and, sec- 
ond, to the great demand the market sustained for metallic 
zinc. The tonnage product for the state is nearly 150 per cent, 
that of 1898, which, at its time, was the largest ever known. 

The establishment of zinc smelters in the natural gas fields 
of Kansas has had a strong tendency to increase the amount of 
zinc ore smelted and relatively decrease the output of the Illi- 
nois and Missouri smelters, so that a much larger proportion of 
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* 
the zinc ore from the Joplin-Galena district is smelted on Kan- 
sas soil. 

The total amount of spelter produced in America for 1899, 
according to statistics kindly furnished by the Engineering and 
Mining Journal , is 123,194 tons. The production of our Kan- 
sas spelter, 52,664 tons, is therefpre 42.74 per cent, of the total 
spelter production in America. 

During the year a number of large zinc smelters were estab- 
lished. The Lanyon Zinc Company, of lola and Pittsburg, 
was organized by the consolidation of the Robert Lanyon's Sons 
Company, the W. <fe J. Lanyon Company, and the Palmer Oil 
and Gas Company. By this combination the two largest com- 
panies operating gas smelting furnaces were combined with the 
company owning the largest number of gas wells in the state. 
They enlarged their plant, both at lola and LaHarpe, so that 
they now are by far the largest zinc smelting company in the 
state. At Gas City, the company started its furnaces during 
the year. The Geo. E. Nicholson Zinc Company, at lola, 
started its plant early in 1899, and the Edgar Zinc Company, 
at Cherryvale, began the production of spelter in June, 1899. 
The plant of the latter company, in some respects, is quite 
different from the other smelting plants. They use the Brown 
patent calcining or roasting furnace for desulphurizing the ore. 

The furnaces using coal for fuel were not increased in num- 
ber during the year to any considerable extent. The Bruce 
Mining and Smelting Company, at Bruce, Crawford county, 
Kansas, completed their plant of four blocks of coal furnaces. 

The total smelting capacity of the Kansas furnaces at present 
is about as follows : Furnaces using gas for fuel, 15,220 retorts ; 
furnaces using coal for fuel, 8816 retorts. Were all of these 
furnaces kept in blast the entire year they would produce more 
than 100,000 tons of spelter. During 1899, although the price 
of spelter rose so high and the market demands were so great, 
many of the furnaces were closed during a large part of the 
year. A part of the Lanyon furnaces at lola were destroyed 
by fire, so that a great delay was necessitated during the time 
of rebuilding. There was scarcely a coal smelting furnace in 
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the state which ran more than three-fourths of the time. The 
shut-down was in some instances for repairs, while in other 
cases the conditions of the ore and spelter market were such, 
it was claimed, that it was more profitable to allow the fur- 
naces to lie idle than to operate them. What will be done in 
the future, with the smelting capacity more than doubled dur- 
ing the last two years, is a question the answer to which will 
be watched with interest. 

Table IV shows the amount and value of the total spelter 
production sfor Kansas for 1899, and for the seventeen years 
preceding. 

TABLK IV. 

SHOWING AMOUNT AND VALUE OF METALLIC ZINC PRODUCED AT KANSAS 

SMELTERS. 1882 TO 1899, INCLUSIVE. 

Price per ton in New York. 
(Data 1882 to 1896 from United States Qeoloffical Sarvey statistics.) 



Yeas. 



1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890........ 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

Total for 
18 years 



Amount in 

short tons. 

(2000 pounds.) 



7,366 

9,010 

7,859 

8,502 

8,932 

11,955 

10,432 

13,658 

15,199 

22,747 

24,715 

22,815 

25,588 

25,775 

20,759 

33,443 

38,543 

52,664 



Price per ton 
in New Yorlc. 



S110 60 

90 60 
89 60 

86 80 

87 90 
92 80 
98 34 

100 20 

108 75 

108 82 

89 78 

80 37j 

70 43 

71 04 
79 70 
82 40 

91 40 
115 00 



Estimation of zinc smelted previous to 
1882 



Grand total. 



Total Talue. 



$814,679 60 

816,306 00 

704,466 40 

737,973 60 

785,122 80 

] ,109,424 00 

1,025,902 88 

1,368,531 60 

1,652,891 25 

2,475,336 96 

2,218,912 70 

1,733,755 63 

1,902,162 84 

1,831,056 00 

1,653,592 30 

2,755,703 20 

3,508,524 27 

6,056,360 00 



133,149,702 03 



2,575,000 00 . 



135,724,702 03 
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The Worlirs Production of Metallic Zinc. 

The great moneyed interest Kansas has in the production of 
lead and zinc ores, and her large interests in zinc smelting, 
render any information on the world's production of these 
commodities desirable at all times. There is a wide-spread idea 
in the zinc ore mining districts that the American production is 
sufficiently large to warrant the American producers in attempt- 
ing to control, as far as possible, the markets of the world. 
Many false stories have been circulated throughout the Galena- 
Joplin district during the last eighteen months to the effect that 
the foreign mines and smelters were constantly decreasing their 
output, and that therefore the price of spelter must necessarily 
advance rapidly, on account of the decrease of the foreign pro- 
duction and the increase of normal consumption. These 
stories are frequently coupled with greatly exaggerated state- 
ments regarding the new uses for metallic zinc, and the prob- 
able conditions which will have an enhancing or depreciating 
influence on the markets of the world. It is, therefore, inter- 
esting to note the exact conditions as shown by reliable statis- 
tics. Table V gives the world's production of metallic zinc for 
1884 to 1899, inclusive, a period of sixteen years. 

It will be seen that, without a single exception, after 1886 the 
total foreign production increased steadily, yet rapidly, reach- 
ing the magnificent sum of 372,496 tons of metallic zinc pro- 
duced in 1899. The same table shows the American production 
for a like period of years. These figures are not so regular as 
those for foreign countries, there being two reversals in output, 
the first in 1893 and 1894, the second in 1896. The increase 
in production for 1899, however, is quite marked, and corre- 
sponds very closely with the increase in the total zinc ore 
production in the Galena-Joplin district. In 1898 the total 
production for the Joplin district was 224,689 tons of ore, while 
for 1899 it was 265,025 tons. The total amount of American spel- 
ter production for 1898 was 103,515 tons, while for 1899 it was 
123,194 tons. It must be confessed, however, that it is prob- 
able the figures giving the total tonnage of ore are somewhat 
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above the actual production, as that quantity of zinc ore should 
have yielded more metallic zinc than the total production for 
America, as shown in table V. The statistics show, however, 
that relatively America produced a small proportion of the 
total world's production, and therefore the apparent futility of 
attempting to affect permanently the markets of the world by 
temporary shut-downs of the mines and mills in the Galena- 
Joplin district. 

The Spelter Market. 

The spelter market for the year 1899 was unusually high, the 
average New York price for the year being $5.75 per 100 
pounds. Table VI gives a summary of the monthly and yearly 
averages for the past seven years. According to this table the 
lowest average was for 1895, which was equal to $3.63, and 
the highest was for 1899, as above given. The average for the 
seven years from 1893 to 1899, inclusive, is $4.23. The highest 
monthly average during the past year was in May, when the 
price reached $6.88. From this time it gradually decreased to 
December, when the price was $4.66. 

It is interesting to note in this connection the monthly price 
of zinc ore as shown in table III. It will be seen that there is 
a close correspondence between the price of ore and the price 
of spelter, as the price of ore gradually increased from January 
to April, and decreased again with but little interruption to 
the end of the year. 

The question of a fair margin between the price of ore and 
the price of spelter is one of great interest, particularly to the 
ore producers. Table VII gives a statement of the ratio be- 
tween these two values for the years 1886 to 1899, inclusive, 
from which may be learned something of the profits made by 
the zinc smelters. It will be seen that for the year 1886 one 
ton of spelter in New York would purchase 4.69 tons of ore in 
the Galena-Joplin district. This ratio between the v^lue of a 
ton of spelter at New York and a ton of ore at the mines is 
variable, reaching the highest point in 1891, when one ton of 
spelter in New York would purchase 5.05 tons of ore at the 
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mines. Following down the column it will be seen that this 
ratio gradually decreases until, in 1899, one ton of spelter would 
buy only 2.98 tons of ore. 

TABLE Til. 

SHOWING PRICE PER TON OF ZINC BLENDE AT GALENA-JOPLIN. 

From 1886 to 1899, indnsive, and price per ton of metallic zinc In New York, with ratio between 
the two ; alao, price per ton of metallic zino in sixty per cent, zinc ore and difference between 
this and New York price. 



Year. 


Price 

per ton of 

zinc blende 

in Oalena- 

Joplin. 
(2U00ib8.) 


Price 
per ton 

of metallic 
zino in 

New York. 

(2UU01bs.) 


Ratio 
between 

price 

of zino 

blende and 

metallic 

zinc. 


Price 

per ton 

of metallic 

zinc in flU- 

perHsent.ore. 

(acooibs.) 


Difference 

between 

price per 

ton of zinc 
in 60-per- 
cent, ore 
and New 

York price. 


1886 

1887 

XOOO . . * • • . > 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

Averages. . 


$18 50 

19 00 
21 00 
24 00 
23 00 

21 51 

20 00 

18 85 
17 10 

19 68 

22 51 
i5 17 
27 63 
38 54 


$87 90 

92 80 

98 34 

100 20 

108 75 

108 82 

89 78 

80 37} 

70 43 

71 04 
79 70 
82 40 
91 40 

115 00 


1:4.69 
1:4.88 
1:4.68 
1:4.17 
1:4.72 
1:5.05 
1:4.48 
1:4.28 
1:4.09 
1:3.60 
1:3.54 
1:3.27 
1:3.30 
1:2.98 


$30 83 
31 67 
35 00 

40 00 
38 33 
35 85 

33 as 

31 42 
28 17 

32 80 
37 45 

41 82 
46 05 
64 23 


$57 07 
61 13 
63 34 
60 20 
70 42 
72 97 
56 45 
48 95 

41 26 
3S 24 

42 25 
40 58 
45 35 
50 77 


$25 32 


$98 35 


1:4.12 


$37 64 


$53 49 



The relative value of zinc in the ore and zinc after smelting, 
as shown in the two right-hand columns, is also an interesting 
item. In 1886 the value of a ton of zinc in sixty per cent, ore 
was only $30.83, while the same ton of zinc after smelting had 
a value in New York of $87.90, leaving a margin of $57.07. 
To state this another way, of the $87.90 obtained for a ton of 
spelter $30.80 had to be paid for ore, leaving $57.07 for the cost 
of transportation, loss in smelting, expense of smelting, and 
profit. The loss in smelting is so great that sixty per cent, ore 
yields upon an average but little more than fifty per cent, of 
metallic zinc, or two tons of sixty per cent, ore yield but little 
more than one ton of spelter, instead of one and one-fifth tons, 
as it would could the smelting operations be conducted without 
any loss. 
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The Uses of Spelter. 

Great interest is manifested in the zinc mining districts re- 
garding the uses to which spelter is applied. During the sum- 
mer of 1899 many discussions were held regarding the causes 
for the fluctuation in the price of spelter. It was generally 
conceded that any cause which decreased the consumption 
would likewise decrease the price. 

During the middle of the year, while iron was so high, a de- 
cline in the price of spelter was explained by some on the 
ground that iron was so high that the manufacture of galvanized 
ware was practically abandoned ; hence the demand for spelter 
greatly reduced. Later, when the South African war began, 
and the Rand gold fields were closed, it was freely stated that 
the great decrease in the use of spelter in the cyaniding process 
for reducing gold ores was a great factor in the reduction of the 
price of spelter. Still another reason assigned for the decrease 
of spelter was that the combination of gold and silver refiner- 
ies, which occurred early in the summer, resulted in the shutting 
down of some of the refineries, and, therefore, a decrease in 
the demand for spelter in the gold and silver refining processes 
necessarily decreased the price of the metal. 

There may be some truth in all of these statements, yet it is 
probable the markets were but slightly aff'ected by any of them, 
as the amount of decrease in the demand for spelter by any one 
of the causes assigned was almost unrecognizable. The amount 
used in the gold and silver refineries is so exceedingly small it 
could hardly influence the market. For example, at Argentine, 
in the refining of an amount of gold and silver equaling in 
coinage value more than $22,000,000, the zinc recovered was 
sufficient to produce only 553 tons of white vitriol, or zinc sul- 
phate, an equivalent of less than fifty tons of metallic zinc. 
It is not known what fractional part of the spelter used was 
recovered, but in general it may be said that it was nearly all 
regained. In the cyaniding process for extracting gold and 
silver from their ores only a comparatively small amount of 
zinc is used. Theoretically a pound of metallic zinc should 
—3 
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regain two pounds of gold or four of silver. In practice there 
is a great loss of zinc, resulting in a much greater amount of it 
being used. But should the above figures be multiplied by 
ten or twenty it would still give a surprisingly small amount 
of zinc used in the cyaniding processes of the world, an amount 
so small that it could hardly be claimed to materially affect the 
spelter market of the world. 

Recently a letter was written to the Engineering and Mining 
Journal, of New York, making an inquiry as to tire disposition 
of the spelter which goes into the market. Mr. R. P. Roth well, 
the editor, replied as follows : '^ I am informed that it is prin- 
cipally used in galvanizing, for brass and yellow metals, for 
electrical purposes, sheet metal, and in the cyanide processes. 
The consumption is about as follows : Twenty per cent, sheet, 
fifteen per cent, brass and yellow, fifty per cent, galvanized, and 
fifteen per cent, sundries. Of course these figures vary accord- 
ing to the conditions of the trade." It will be seen that for the 
whole of the zinc used for electrical purposes, for cyaniding. pur- 
poses, and for gold and silver refining purposes, as well as for 
many other lesser uses, only fifteen per cent, is allowed, while 
for the manufacture of sheet zinc and for galvanized-iron ware 
a total of seventy per cent, is consumed. Therefore the great 
expanse of the market demand for spelter during recent years 
is due principally to an increased demand for sheet zinc and 
galvanized iron ware. 



Ill— COAL. 



Coal Production. 

n^HE total output of Kansas coal mines for the year 1899 was 
"^ greater, both in tonnage and value, than ever before known 
in the state. According to figures kindly furnished by the Hon. 
Edward Keegan, State Secretary of Mining Industries, the total 
tonnage was 4,006,895 short tons of 2000 pounds each, with a 
value of $5,124,248.01, which is more than a quarter of a mil- 
lion tons in excess of the tonnage of 1898, the largest previous 
known, and a value of $931,089 greater than that of 1898, or 
$224,474 greater than that of 1894, the highest value previously 
known. 

The increase in the output of the mines is pretty well scattered 
over the state, almost all the localities showing a slight gain 
on last year's production. The most remarkable gain is in 
Crawford county, an increase of 98,588 tons, followed by an in- 
crease of 81,733 tons in Osage county. Cherokee county 
dropped behind a little over 3000 tons, Leavenworth gained 
about the same amount, while Coffey county produced nearly 
40,000 tons, much more than double the production for 1898. 
Cloud county, in the far west, reported but 400 tons in 1898, 
while for 1899 the report is 6,146 tons. 

From the standpoint of geological structure the percentages 
vary slightly from those of last year. The Cherokee shales, 
which produce the coal for Cherokee, Crawford, Leavenworth, 
Bourbon and Labette counties, dropped from 94.14 per cent, 
production in 1898 to 91.54 per cent, production in 1899, while 
the other geologic horizons have correspondingly increased, 
particularly the Osage shales, which have increased from 4.67 
per cent, to 7.37 per cent. The Cretaceous shales of the west 

(35) 
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likewise have had a very considerable increase, but the increase 
in per cent, of the total state production is so small that it can 
hardly be noticed. 

It is interesting to note that the Cherokee shales, lying at 
the base of the Lower Coal Measures, produce more than 90 per 
cent, of the coal mined in the state, and it is still more re- 
markable that the next greatest producer is the Osage shales, 
more than 2000 feet above the Cherokee shales. This is particu- 
larly so when it is recalled that the intervening shale beds, 
constituting so large a proportion of the 2000 feet, are almost 
all producers of coal, demonstrating that during their forma- 
tion conditions obtained to some degree favorable for the ac- 
cumulation of coal. If we were to consider the market value 
of the coals produced, that from the Osage shales would repre- 
sent a greater per cent., as the selling price of coal mined in 
the vicinity of Osage City averaged nearly $2 per ton, while 
the selling price in Cherokee and Crawford counties was about 
J1.25 per ton. 

The Coal Markets. 

The coal market in Kansas during 1899 was unusually strong, 
the demand for coal being almost unlimited. One of the pecul- 
iar features of the market which is difficult to understand is 
the indisputable fact that the advance in the selling price at the 
mines was not nearly so great proportionately as the advance in 
the retail markets throughout the state. Thus, the average 
price per ton at the mine for 1898 was estimated to be $1.08^, 
while for 1899 it was but $1.25, an increase of 15.2 per cent. 
The general advance in the retail price in most places was from 
twenty-five per cent, to forty-five per cent. For example, in 
Lawrence, Leavenworth coal had retailed at $2.75 per ton for 
more than five years ; during the winter of 1899-1900 the same 
•coal retailed at $4 per ton, an increase of 45.45 per cent. Chero- 
kee and Crawford county coal had retailed for five or more years 
at $3.50 per ton, while during the past year it reached $4.50 
per ton, an increase of more than twenty-eight per cent. This 
advance in price began before the close of 1898, and reached 
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1894. 



$33,600 

1,295, 7d8 

2,262,295 

7,850 

548,672 

73,095 



32.042 



5.625 

4,500 

3,800 

7,875 

2,000 

900 

555,021 

17,500 

9,250 
6,53:) 

8.060 



22,666 
2.925 



$4,899,774 



1NI». 



$75,000 

1,013.612 

1.517.936 

5.000 

364.900 

40,750 



34,200 



10.060 

5.850 
6,000 
8.100 
8.900 
1.850 
462,313 
11.250 

11,250 

6,000 
6,500 



lMMI.a 



I8M. 



$1,206,022 
1,229.691^ 795 
1,200 
368,825 

14.176 1^919 



23.506 



9,184 



.512 



3.880 
1,800 



$:).590.141 



8.587 



324.250 



.487 



(^.227,357 



l§fNI. 



85.99 



1.02 



.77 



8.70 



.34 



1896. 



74.91 



.45 



.54 



B.97 



l(i97. 



93.32 



.82 



.26 



5.96 



.18 



1999. 



94.14 



.53 



94.72 



.62 



.31 



.26 



4.67 



7.36 



.01 



.21 
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the highest point in January and February of 1900. The vari- 
ous mining companies in Cherokee and Crawford counties, 
which sold such large quantities of coal to the lead and zinc 
mining companies in the zinc mining district, kept a compara- 
tively low price during the greater part of the year. 



TABLE Till. 

SHOWING COAL PRODUCTION IN SHORT TONS (2.000 lbs.), 1880 TO 1889, INCLUSIVE. 

With price per ton and valne of yearly product. 



Year. 



1880* 
1881* 
1882* 
1883* 
1884* 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892* 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 



Totals 

Output previous to 1880 . . 

Grand totals 



Prodaction in 

short tons 
(2,000 pounds). 



550,000 
750,000 
750,000 
900,000 
1,100,000 
1,440,057 
1,350,000 
1,570,079 
1,700,000 
2,112,166 
2,516.054 
2,753,722 
3,007,276 
2,881,931 
3,611,214 
3,190,843 
3,191,748 
3,291,806 
3,860,405 
4,096,895 



44,624,201 
3.000,000 



47,624,201 



Price 
per ton. 



$1 30 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



35 

30 

28 

25 

23 

20 

40 

50 

48 

30 

31 

31i 

37i 

351 

12A 

014 

07 

084 

25 



SI 50 



Valne of yearly 
product. 



$715,000 
1,012.300 
975,000 
1,152,000 
1,375,000 
1,770,270 
1,620,000 
2,198,110 
2,550,000 
3,126.005 
3,170,870 
3,607,375 
3,954,568 
3,960,331 
4,899,774 
3,590,141 
3,227,357 
3,488,H80 
4,193,159 
5,124.248 



$57,709,888 
4,500,000 



$60,209,888 



* Figures for 1880 to 1884, Inclusive, and 1892 taken from United States Geological Surrey 
reports. All others taken from reports of State Inspector of Coal Mines. 



IV.— OIL AND QAS 



T^EVELOPMENTS in the oil and ga8 fields during 1899 were 
^^ not particularly striking, and yet were of sufficient extent 
to add materially to the faith one may have in the comparative 
permanence of the fields. 

OIL. 

The greater part of the oil produced was that from the wells 
of the Forest Oil Company, which amounted to 69,556 barrels, 
42 gallons each, with an estimated value at the well of seventy- 
five cents per barrel. The most productive wells are in the 
vicinity of Neodesha and Thayer. The wells around Peru, 
however, have produced some oil, and seem to be able to sup- 
ply comparatively large quantities should they be called upon 
to do so. The refinery at Neodesha reported a total consump- 
tion of 85,215 barrels, 42 gallons each, of crude oil, from which 
they obtained .29,972 barrels, 50 gallons each, of refined oil, 
and 5880 barrels, 50 gallons each, of naphtha and gasoline, with 
a residue of 33,000 barrels, 42 gallons each, of fuel oil. Ac- 
cording to this report, the average percentage production for 
the year in the refining processes is 41.87 per cent, refined oil 
and 8.21 per cent, gasoline and naphtha. 

During the year considerable inquiry has been made by dif- 
ferent parties connected with artificial gas factories in different 
parts of the state regarding the possibility of securing oil. terri- 
tory to supply their gas factories. One large company operat- 
ing twelve or fifteen individual gas factories reported that they 
could consume nearly 500 barrels of crude oil per day if it were 
available, an amount more than double the average produc- 
tion for all our Kansas wells. Other companies which have 
written the University on the subject would consume a smaller 
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amount but in the aggregate would about half way equal the 
large company above mentioned. It is difficult to obtain 
thoroughly reliable estimates on this subject. Should the 
figures given by the representatives of the different companies 
be at all reliable, it is safe to say that private companies within 
the reach of the Kansas oil fields consume annually from two 
to three times the amount of oil now produced from our Kan- 
sas wells. The following table shows the annual oil output 
for 1899 and previous years : 

TABLE X. 

PBODUCTION OF PBTBOLEUM IN KANSAS FOB 1889 TO 1899. INCLUSIVE. 
Fiffares for 18S9 to 1896, iadasive, are taken from the reports of the U. S. Qeolo^ical Sarrey. 



Year.* 


Barrels. 


Ybab. 


Barrels. 


Price per 
barrel. 


Valne. 


1889 

1890 

1891 

1892 


500 
1,200 
1,400 


1894 

1895 

1896 

1897 

1898 

1899 

Totals.. 


40,000 

44,430 
113,571 

90,000 
1 88,000 

85,215 


48ct8. 
64 **• 
63 " 
60 »• 
$2 00 
75 cts. 


919,200 00 
28,435 20 
71,549 73 
54,000 00 

176,000 00 
52,167 00 


1893 


18,000 


468,657 


$410,671 93 



•Totals inclnda estLiuated value, 19,320, of the product from 1889 to 1893, which was 21,100 
barrels. 

fBefined oil. 

NATURAL, GAS. 

The apparent permanency of natural gas in Kansas, as indi- 
cated by the large consumption during the past year, is very 
gratifying. The strong wells at lola supplying fuel to the zinc 
smelters have passed the test of more than a year without any 
appreciable decrease in pressure. The gas from none of these 
wells is measured, and therefore it is difficult to form even an 
approximate estimate of the amount consumed by the zinc 
smelters. During the year there was smelted by the use of 
natural gas as a fuel about 30,000 tons of metallic zinc. It is gen- 
erally estimated that seven tons of coal are required to produce 
one ton of metallic zinc when coal is used for fuel. On this basis, 
our zinc smelters alone consumed natural gas at lola. La Harpe 
and Cherryvale equaling 210,000 tons of coal. When we con- 
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sider that some of these large f urnffeces used gas from one well 
only for a period of six months or more and that such use did 
not sufficiently decrease the pressure in the pipe to attract the 
attention of the consumers, we must admit that the stability of 
such gas wells is very great. Unfortunately no measurements 
were made of the actual pressure given by the wells at the be- 
ginning of such consumption and at the expiration of any defi- 
nite period, so that we cannot determine the actual decrease of 
pressure. 

At the close of 1899 the zinc smelters in the state using nat- 
ural gas had a capacity of more than 15,000 retorts, which 
should yield 180 tons of metallic zinc per day when in full 
operation. This would be equivalent to 1000 ton» of coal 
per day, with a value at the coal-mines of from $500 to $600, 
supposing that slack coal were used. The total value .of the 
gas used per year, with the present smelting capacity, therefore, 
if compared with the slack coal value at the coal-mines, will 
reach nearly $365,000. 

There are also quite a number of large brick factories now 
in the gas fields which consume gas to an unknown extent. 
The brick-kilns use gas drawn directly from the wells, and no 
attempt is made to measure the amount consumed. There is 
a large brick factory at Coffeyville, three factories at Cherry- 
vale, three at lola, one of which was in operation throughout 
the year, and one at Paola. Besides these there are numerous 
mills of different kinds that consume gas instead of coal, and 
nearly a dozen cities are principally heated and lighted by nat- 
ural gas. 

The cash value of the total production of gas for the year, 
therefore, is very large, yet it is difficult to state in exact figures. 
For example, the retail price of gas for private consumption in 
different cities varies greatly. In one place it will be $1.50 a 
stove per month, and in another $2.50, while there is no appar- 
ent reason for any difference whatever, other fuels being as ex- 
pensive in one place as in the other. Again, when estimating 
the value of gas used in manufacturing enterprises, such as 
brick kilns, smelting furnaces, and flouring mills, should we 
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compute the gas on the basis of the coal equivalent estimated at 
the selling price of coal at the factory, or should we use the 
selling price of slack coal at the mine where the smelters would 
be located had not natural gas been discovered? It is apparent 
from these considerations that any estimations of the actual 
value of the gas produced in the state is only relatively correct, 
and subject to great variations when made by different individ- 
uals. For this year the value is placed at $257,500. The fol- 
fowing table shows the value of the annual production of gas 
within the state, from 1889 to 1899, inclusive : 

TABLE XI. 

SHOWING VALUE OF NATURAL GAS PRODUCED IN KANSAS FROM 1880 TO 1899. 
Figures for 1888 to 1886, inclnaive, art taken from the reports of the U. S. Geoioffieal Surrey. 



Year. 


Value. 


Ybab. 


Value. 


1880 


$15,873 
12,000 
5,500 
40,795 
50,000 
86,600 

112,400 


1896 

1897 


$124,750 
156,500 
188,840 
257,500 


1890 


1391 


1898 


1892 


1899 


19IXi 


Total 


1894 


$1,049,764 


1895 





During the past year the gas fields have not been materially 
enlarged. The most pronounced success in new developments 
has been at Chanute. Years ago a few wells were drilled at 
this place, all of which proved failures, and therefore it was 
decided no gas could be found in that part of the country. This 
belief was so strong that during the latter part of 1897 gas was 
piped into Chanute from some miles to the west and introduced 
into a considerable proportion of the residences and business 
blocks of the city. During the past year a new impetus was 
given to the enterprise, and different wells were drilled, which 
resulted in the discovery of large bodies of natural gas, appar- 
ently equal to that found elsewhere in the state. This is a 
good illustration of the unreliability of our judgment on any 
particular section of the country when based upon the results 
obtained from only a few wells. 

Year by year the previously outlined gas territory is becom- 
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ing more and more productive, with a greatly increasing num- 
ber of flowing wells. The territorial limits are not extended, 
but the apparently barren areas within are gradually being 
reduced in number and size, yielding a strong indication that 
one is liable to find gas or oil at almost any place within the 
gas territory. 

The experiences of the past year confirm the ideas previously 
expressed in these reports, that prospectors should expect to find 
their greatest bodies of gas or oil in the lower parts of the Chero- 
kee shales. The shales lying above this horizon occasionally pro- 
duce small flows, but there is not a single well of considerable 
importance in the state that does not draw its oil or gas from 
the lower half of the Cherokee shales. Experience likewise in- 
dicates the futility of searching for oil or gas below the Missis- 
sippian or Subcarboniferous limestone, and shows the absence 
of any considerable bodies of gas east of the outcropping of the 
Oswego limestone, although in a few places, such as Chetopa, 
enough gas has been found to pay well for the expense of drilling. 

There is still no experimental reason for hoping that gas can 
be obtained in paying quantities by deep boring in the territory 
lying to the west of what has been outlined as the gas area. 
There is little to encourage the hope that deep boring will prove 
productive in the territory west of the eastern outcrop of the 
Burlingame limestone. This line extends northeast and south- 
west, from the eastern side of Brown county through the coun- 
ties of Atchison, Jefferson, Shawnee, Osage, Lyon, Greenwood, 
Elk, and Chautauqua, to the south line of the state. 

During the past year difi*erent parties living in Cherokee and 
Crawford counties have made repeated inquiries to ascertain 
whether or not it was advisable for them to prospect for natu- 
ral gas. Even citizens of Galena have been led to hope that 
gas could be found by drilling into the Subcarboniferous rocks, 
provided a sufficient depth was reached, and this in face of the 
fact that not a single well anywhere in the lead and zinc min- 
ing region, no matter how deep, has ever produced the slightest 
indications of natural gas. In my report for 1898 a short dis- 
cussion of this subject was given, in which the general condi- 
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tions obtaining in the oil and gas regions of the world were 
explained and conclusions drawn regarding the Kansas terri- 
tory. On account of the wide-spread interest in this subject 
and the numerous inquiries the University is constantly receiv- 
ing from different parts of the state, it is thought advisable to 
reproduce the discussions here. 

* Geologry of the Oil and Gas Fields. 

" Thus far in our studies of the geology of Kansas almost 
nothing has been published regarding the geology of the oil and 
gas of the state. A few scattering papers by different geologists 
have appeared from time to time in the last ten years or more, 
but no systematic exposition of the general conditions has been 
published. The neglect of this department along this line is 
due principally to the fact that a special report is contemplated 
on the subject in the near future, for which a great deal of ma- 
terial has already been gathered. As it is somewhat uncertain 
when this report will be issued, a brief outline of the geology 
of the Kansas oil and gas fields will be included here. 

* * The general stratigraphy of eastern Kansas has been quite 
thoroughly studied and represented in the first part of Volume 
III, University Geological Survey Reports, from which report a 
few illustrations are here reproduced. 

'*The Coal Measures of Kansas, which are the oil and gas 
producing formations, are exposed over approximately 20,000 
square miles in the eastern end of the state. At the base of 
the Coal Measures lies the Subcarboniferous, or Mississippian, 
exposed in the extreme southeastern corner of Cherokee county 
over an area of from thirty to thirty-five square miles. The 
upper surface of the Mississippian limestone dips to the west 
along the south line of the state a little more than twenty feet to 
the mile to as far west as Cherry vale, the westernmost point at 
which it has been reached by the drill. In a northwesterly di- 
rection the dip is considerably less, averaging from six to ten 
feet to the mile, depending upon the direction. North of the 
state line the inclination of the surface of the Mississippian 

* Mineral Resources of Kansas for 1888, i>age 47. 
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seems to be less. A deep well was drilled last autumn at 
Madison, in the north part of Greenwood county, which was 
carried to the depth of 1896i feet, reaching what was supposed 
to be the Mississippian limestone, but about which there may 
be some doubt. Other wells east of this point show that the 
general dip of the strata from Fort Scott westward to Emporia 
is not as great as that along the south line of the state. Still 
farther north the general inclination to the west and northwest 
is greater than in this middle territory. 

Cherokee Shales. 

*' At the base of the Coal Measures lies a heavy bed of shales, 
the Cherokee shales, in which may be found a great deal of 
sandstone quite irregularly distributed. The Cherokee shales 
are exceedingly rich in organic matter, carrying the Weir- 
Pittsburg coal, the Fort Scott coal, the Leavenworth coal, the 
principal part of the coal mined in Labette county, and doubt- 
less a great deal of other coal yet undiscovered. The greater 
part of these shales are black, some of them being exceedingly 
bituminous. The sandstone in the Cherokee shales is variable 
in quality as well as location, but generally it is moderately 
coarse, furnishing good reservoirs for oil, gas, and water. 

''These Cherokee shales are known to extend northeast al- 
most the entire width of the state, and probably do extend en- 
tirely across it and to a considerable distance beyond, both north 
and south. Their westward extension, as shown in plates I and 
II ( reproduced from Volume III, University Geological Survey 
of Kansas), is known to reach as far as Madison. The deep 
well at Madison above referred to passed through 293 feet of them 
before striking the hard rock supposed to be the Mississippian. 
Other deep wells in many parts of the state show conclusively that 
this heavy shale bed reaches far to the west, such as the wells at 
Topeka and McFarland, each of which was carried into the 
Cherokee shales some distance, but neither of which entirely 
passed through them. The evidence of the wells which did go 
through them shows that in their westward extension they 
gradually become thinner. How far west they actually go is 
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entirely conjecture. Should the rate of diminishing thickness 
be maintained as exhibited from their outcroppings to Madison 
they will extend to the middle of the state or beyond. 

" Our knowledge of the general character of the sandstones 
in the Cherokee shales is obtained by a study of the sandstone 
outcroppings in the eastern part of the state, and from the rec- 
ords of the many deep wells that are drilled in the oil and gas 
region. It is known that a sandstone bed is not continuous over 
a very wide area, but that any particular sandstone found in a 
given place may entirely change into shale in any direction 
within a few miles. Broadly speaking, therefore, the sandstones 
are lenticular deposits which apparently have no direct connec- 
tion with each other, although they may be never so closely re- 
lated in character and in the particular position in the shale 
beds which they occupy. 

''This phase of the subject is a most important one in the 
practical development of the oil and gas fields. It makes pros- 
pecting much more uncertain, but at the same time renders it 
less possible for the well or set of wells to entirely exhaust a 
given area. If a well at lola draws its gas from a certain sand- 
stone horizon, the limited extent horizontally of this sandstone 
will necessarily limit the area from which the wells in question 
will b6 able to exhaust the supply of gas. If the particular 
sandstone beds of lola do not extend to Cherryvale or Neodesha 
or Benedict, it is practically certain that there can be no direct 
relation between the gas of any two of the areas named. 

''The Cherokee shales, or rather the sandstones within the 
Cherokee shales, furnish the gas at Chetopa, CoflFeyville, Cher- 
ryvale, Neodesha, Benedict, Erie, lola, and La Harpe, and all 
other points in that part of the state. 

Formations above the Cherokee Shales. 

"Above the Cherokee shales there is a succession of alternate 
beds of limestones and shales throughout the whole of the Coal 
Measure area, as illustrated in Plates I and II. Each shale 
bed has a considerable amount of sandstone within it, arranged 
practically the same as that already described for the Cherokee 
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shales. Many such sandstones have been oil or gas producers, 
and in some parts of the state, notably Osawatomie, Paola, and 
Ottawa, all the gas obtained has come from some of these higher 
sandstones. 

"There is no essential difference yet known in the general 
relations between the sandstones and the shales of these upper 
horizons and the sandstones and shales below. When a well is 
started at any point far enough west to cause it to penetrate 
any of these limestones, it passes through successive horizons 
of limestone and shale. In general, the further north and west 
a well is located the more likely it will be to obtain gas from 
some of the upper horizons, and the more liable the sandstones 
within Cherokee shales are to be filled with salt water. By an 
examination of Plate III, a map showing the outcroppings of 
the more important limestones of the state, likewise reproduced 
from Volume III, one can readily determine the relative strati- 
graphic position of any point in the gas fields. If a well were 
started at Eureka, one might expect to pass through the shale 
beds lying between the Oread and Burlingame limestones, and 
all of the succeeding formations below. If a well were started at 
Fredonia, the first limestone reached would be the lola. If one 
were start-ed at Ottawa, in the valley of the Marais des Cygnes 
river, the first limestone reached would be the Garnett^ unless 
perchance the mouth of the well happened to be below this par- 
ticular horizon. 

Depth at which Gas is Found. 

'* The depth at which gas is g,euerally found in Kansas ranges 
from 500 feet to 1000 feet, although some wells are known beyond 
each of these extremes. It is readily apparent why gas must 
come from a considerable depth. If it is maintained at a pres- 
sure of 350 pounds to the square inch sufficient covering of 
rock strata must be over it to prevent its escape, a tendency 
that is very strong with so high a pressure. The superimposed 
strata must be sufficient in amount to have a weight greater 
than the gas pressure exerted on it ; and it must be sufficiently 
impervious to prevent the leak which would occur were the 
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strata very porous. Fine grained clay shale is the best material 
known for holding gas down, on account of the closeness of 
grain, thereby causing all openings to be filled with the fine- 
grained clay particles. Were the cover rock of a porous na- 
ture, such as sandstone, or of a hard, firm nature, such as 
limestone or flint, readily rendered porous by fracture, the 
thickness of the covering would necessarily have to be much 
greater. 

''It is an interesting fact that in all gas fields, with few if 
any exceptions, the overlying formations, whatever they may 
be, include one or more beds of fine grained, compact shales. 
Thus the Trenton limestone, which is the gas and oil producer 
of Indiana and western Ohio, is immediately overlaid by the 
fine grained Utica shales, which in turn are held down by the 
heavy beds of the Hudson river and Niagara limestones. In 
eastern Ohio and Pennsylvania likewise, wherever gas is found 
in any considerable quantity, a heavy bed of fine grained shale 
overlies the gas producing formations, serving as an impervious 
covering to prevent the gas from leaking. 

'' On the other hand, gas rarely is found at a very great depth. 
But few places have yet been discovered where gas could be ob- 
tained in any considerable quantity at a depth greater than 1100 
feet. The reason for this is likewise apparent. As water is 
heavier than gas or oil, and as there is a constant supply of 
surface water whicli falls as rain water and penetrates to great 
depths, there is a tendency to fill all the underground cavities 
with this water. The gas can occupy the open spaces in the 
rock only when it has sufficiently strong pressure to prevent 
water from driving it out. This tendency of water to replace 
the gas is probably entirely dependent upon depth, while the 
capacity of gas to resist the encroachments of water is princi- 
pally dependent upon the pressure under which the gas exists ; 
therefore, the deeper the well the greater the gas pressure 
when gas is found, and likewise the stronger the probability 
of water being found instead of gas. 

''The accidental condition of the water being salt or not 
probably has no bearing upon the question of gas supply. It 
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is generally true that deeply burled water is more or less min- 
eralized, in proportion to the opportunity for drainage afforded 
the water bearing horizon. If a porous stratum comes to the 
surface in two or more places differing in altitude, so that the 
higher exposure may act as a gathering area for the rain water, 
the lower outcropping usually is notable as an area of springs. 
The constant passage of water from the higher to the lower has 
long ago washed the soluble saline ingredients out of the rock 
masses, and therefore this particular horizon will produce fresh 
water wherever reached at intermediate points,. no matter how 
far below the surface the water may chance to be. This is well 
illustrated by the great Dakota sandstone formation of the great 
plains area. This sandstone comes to the surface along the 
eastern foot-hills of the Rocky mountains, and again appears at 
the surface throughout central Kansas, Nebraska and the Da- 
kotas at an elevation of from 3000 to 4000 feet below the west- 
ern exposures. The rain water falling near the mountains 
gradually works its way through sandstone beds^ although at 
intermediate areas they lie in places more than 2000 feet be- 
neath the surface. Wells drilled into this sandstone generally 
supply fresh water. 

'' But where thB strata dip in one direction and the surface 
of the earth dips in the opposite direction, as in the case for 
eastern Kansas, as shown in Plates I and II, we 'have a porous 
horizon gathering rain water with no outlet. Such horizons, 
when penetrated further westward, produce water highly charged 
with salt and other soluble materials held by the formations 
through which the water has passed. The prospecting wells, 
therefore, when finding water as much as 600 or 1000 feet be- 
low the surface, generally find the same to be salt water, for the 
reasons given. That, perhaps, is all the essential relations be- 
tween salt water and gas. 

Area within which Gas may be Looked For. 

"From the foregoing discussions it is readily seen that 
Cherokee county and the southeastern part of Crawford county 
failed to yield a supply of gas on account of the absence of a 
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sufficient mantle to protect the gas from escaping. Here the 
Cherokee shales, the great gas producing horizon, come to the 
surface. That these shales in this particular place do contain 
some gas is abundantly proved by the history of well digging 
and drilling throughout the area considered. A well driller of 
wide experience, one who has drilled hundreds of holes pros- 
pecting for coal in this particular territory, reported to the 
writer that fully one-third of all the wells drilled produced a 
little gas. Could a gas tight mantle be spread over that part 
of the state, even now, to remain sufficiently long, it is quite 
possible that gas would accumulate beneath it, producing a 
great gas area. 

''Passing westward from the area named beyond the out- 
croppings of the Oswego and Pawnee limestones, as shown in 
Plate III, a mantle of from 200 to 500 feet in thickness is sup- 
plied, with a correspondingly large amount of gas, as is shown 
by the Chetopa and Oswego gas wells, which have a light pres- 
sure ; those farther west, around Mound Valley, with a heavier 
pressure ; and finally those beyond the Erie limestone, where 
the strong wells of Cherry vale, Independence, CofiFeyville, Neo- 
desha and Benedict are obtained. Passing still farther west- 
ward, until one has gone beyond the outcroppings of the lola 
limestone, the mantle is correspondingly heavier, the gas leaks 
less, and the pressure at which the gas may be held is greater. 

''As we pass westward, likewise, the essential conditions for 
retaining the gas in some of the upper shale bed horizons be- 
come greater. This is doubtless an important factor in the 
production of gas by the overlying shale beds, as witnessed at 
Paola, Osawatomie, Ottawa, and some of the points near the 
state line between Paola and Kansas City. 

"The further consideration of this same series of conditions 
will show that by continuing still farther west beyond the 
eastern limits of the Burlingame limestone and into the Flint 
Hills region one need hardly expect to find a flow of gas from 
the Cherokee shales, even should the shales be found, simply 
because the Cherokee shales throughout the area indicated lie 
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so deeply buried that the porous sandstone beds are entirely 
filled with water. Whether or not the overlying shale beds 
which pass to the westward, as shown in Plates I and II, are 
gas bearing can only be determined by prospecting. 

''This department is frequently called upon to give advice 
regarding the advisability of prospecting for gas in the Flint 
Hills area, or further to the west. A number of different cities 
have contemplated putting in prospecting wells, with a view to 
municipal ownership of the wells. Private individuals have 
considered similar enterprises, and have asked for an opinion 
on the advisability of the matter. We have constantly advised 
that the probability of failure was greater than that of success 
for all points west of the outcroppings of the Burlingame lime- 
stone, as shown in Plate III. The reasons for such advice have 
already been given, namely: That the Cherokee shales, the 
greatest oil and gas producing horizon in the state, here lie so 
deep that probably water has entirely driven out both the oil 
and the gas, provided either was present; and, second, that 
the overlying shale beds, wherever they have been explored, 
have produced so small quantities that the risk of finding gas 
in those is correspondingly greater. Therefore there is a con- 
stantly decreasing degree of probability for the finding of either 
oil or gas as one moves westward. 

''But within the area of the state bounded on the west by 
the outcroppings of the Burlingame limestone and on the east 
of the Oswego limestone gas may reasonably be expected. But 
developments thus far made show how uncertain the results of 
prospecting, yet each year opens up new fields and adds thereby 
a degree of probability to any part of the territory unexplored 
becoming productive when sufficiently developed." 



v.— OYPSUM. 

Gypsum Cement and Gypsum Cement Plasters. 

• 

nPHE total output of gypsum and its product for the year 1899 
^ was the largest since 1895, and the largest of any year in 
our history, excepting 1894 and 1895. The sum total aggre- 
gates 61,103 tons, with an estimated value at the mills of $4.30 
per ton, which amounts to $262,743. Of this, a little over 40,000 
tons was made from gypsum-earth material, or about two-thirds 
of the total production of the state. The selling price of this 
plaster per ton seems to be a little greater than that made from 
gypsum rock. ^ 

There were three new factories started during the year. The 
American Cement Plaster Company, with head oflSces at Law- 
rence, Kan., began operating their plant at Mulvane about 
March 1 and continued uninterruptedly throughout the year, 
making a very successful run. Their plant consists of a two 
kettle furnace, with well arranged machinery, a side-track from 
the Santa Fe railway line a little over a mile in length, and 
other facilities for handling in the most economic manner the 
raw material and the manufactured product. This company 
also has a large mill and mines at Quanah, Tex., from where 
they send a large amount of material into the markets. 

The Southern Kansas Cement Plaster Company, of Burns, 
Kan., began operating in February with a plant of one kettle 
capacity. The material they use seems to be first-class but it 
is situated some miles from the railway. 

The Roman Cement Plaster Company, with mills at Spring- 
dale, on the Santa Fe railway, in the southwestern corner of 
Pratt county, has its mines at Sun City, in Barber county, so 
that it is necessary to haul the material some distance to the 
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mills. Years ago a mill was operated here for some time but 
remained idle for a number of years, and was started up early 
in 1899. 

The Salina Cement Plaster Company, with head offices at Sa- 
lina, operated their two mills, the one at Dillon, in southern 
Dickinson county, and the other at Longford, in southwestern 
Clay county. 

The three mills at Blue Rapids were in operation throughout 
the year and did a very satisfactory business. These mills are 
supplied entirely with rock gypsum, from which they make plas- 
ter of Paris and different brands of finishing material to form 
the finishing white coat on walls ; and also, by the use of re- 
tarders, they make cement plaster as well. They also made 
small sales of ground plaster to be used as a fertilizer, commonly 
known in the markets as land plaster. 

One of the strange features of agriculture, as now carried on 
in the western Mississippi valley, is that this exceedingly cheap 
material is hardly used by any one as a fertilizer. It has been 
tested so thoroughly throughout the past 100 years that there 
can be no doubt of its value on many kinds of soils. Professor 
Grimsley discussed this subject very ably and elaborately from 
the historical, practical and theoretical standpoints, in chapter 
VII of Volume V of the Reports of the University Geological 
Survey of Kansas, to which chapter the reader is referred should 
he wish any further information on the subject. It might be 
stated here, however, that it seems to be pretty well established 
that the gypsum assists in the decomposition of insoluble sili- 
cates in the soil, thereby liberating potash which previously 
was held in an insoluble form, and that, therefore, the gypsum 
should be used on almost any soil deficient in potassium. 

Occasionally, in the agricultural papers, some one asks for 
the address of companies selling land plaster, but as no com- 
pany is advertising such material for sale the farmer who 
wishes to try its effect upon his farm is unable to secure the 
same, as it cannot readily be had on the markets. It would 
seem that our Kansas operators might do well for themselves 
and accommodate a comparatively large number of farmers were 
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they to insert 'advertisements in the leading agricultural jour- 
nals, or in some other way let the farmers and horticulturists 
of the great Mississippi valley know where such material could 
be had, and at what price it could be obtained. 

It is generally supposed by the operators that the so-called 
gypsum earth is unsuitable for fertilizing purposes. This is an 
entirely erroneous idea. The gypsum earth is already pulver- 
ized, as nature deposited it in small crystals or granules, so 
that no preparation whatever would be needed. In almost all 
places where factories are established on the gypsum-earth 
deposits large bodies of the gypsum exist containing a little too 
much clay to be of use for making plaster. The only objection 
to the presence of the clay in this low grade material, should it 
be used as a fertilizer, is that it would act as a dilutant ; but its 
presence would in no other way be objectionable. The opera- 
tors at any and all of the gypsum-earth deposits might well 
sell such material at very low figures, particularly when they 
are situated immediately on a railway, as the expense of load- 
ing would be at a minimum, and the material is such that 
otherwise it is of no value to them whatever. When the rock 
gypsum is used for fertilizing purposes it is quarried and ground 
ready for the calcining kettles, or possibly not quite so finely, 
and is then shipped and used in that form. 

Year by year the use of the gypsum cement plasters is gradu- 
ally increasing, so that the future demand is certain to remain 
good. Already it has almost entirely supplanted lime plaster 
for plastering walls in any and all kinds of buildings. Should 
the gypsum-earth supply become exhausted we can rest assured 
that the amount of rock gypsum in Kansas is sufficiently great 
to supply all demands for hundreds of years. 

The following table shows the output and value of Kansas 
mines and mills for 1889 to 1899, inclusive. 
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TABI«E XII. * 

SHOWING AMOUNT AND VALUE OF GYPSUM PBODUCBD IN KANSAS FROM 

1889 TO 1890.* 



Ybak. 


Output 

in tons 

(2000 pounds). 


Ayerage 

price 
per ton. 


Value 
of output. 


1889 


17,332 
. 20,250 
40,217 
41,016 
43,631 
64,889 
72,947 
49,435 
50,045 
39,776 
61,103 


. 1544 

3 58 

4 01 
4 76 
4 16 

4 65 
3 74 
3 00 

5 05 

3 26 

4 30 


$94,235 
72,457 
161,322 
195,197 
181,599 
301,884 
272,531 
148,371 
252,811 
129,652 
262,743 


1890 


1891 

1892 


1893 


1894 


1896 


1896 


1897 


1898 


1899 


Totals 


500,641 




$2,072,802 





^Fiffures from 1889 to 1896, inolusiye, are taken from the reports of the United States Geo- 
logical Survey. 



VI.— BUILDma AND OTHER STONE. 



nnHE increased activity along many lines of business affected 
^ favorably the stone industry of Kansas during the year 
1899. This is particularly true with reference to improvements 
of the road-beds by the different railroads in the state. The 
Kansas railroad companies are investing a large amount of capi- 
tal in the improvement of their road-beds by way of making per- 
manent stone culverts and by ballasting the through lines with 
stone or other suitable material. Also, the demand for build- 
ing stone is greater than usual on account of the increased 
amount of building done in the state during the last year. 

It is estimated that our railroads have used no less than 
400,000 cubic yards of crushed stone for ballast. This has an 
average value of about 75 cents per yard, giving $300,000 for 
the value of the limestone crushed and used for ballast. It is 
further estimated that the railroads have consumed $200,000 
of dimension stone in the construction of permanent stone cul- 
verts along lines which have been operated for years. 

The sandstone quarries in southeastern Kansas which have 
furnished so much flagging stone for walks and curbings have 
not been operated quite so extensively as during previous years, 
but there has been a fair demand for such stone in different 
parts of the state. The heavy beds of sandstone in the vicinity 
of Neodesha and Thayer have likewise yielded considerable di- 
mension stone to the trade. 

In this series of reports for 1897, beginning on page 77, and 
again in the report for 1898, beginning on page 57, is a table 
giving the chemical analyses and a number of other properties 
of the principal Kansas stones, to which tables the reader is re- 
ferred for information regarding the composition and physical 
properties of our Kansas building stone. 

(55) 
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Lime making increased but little if any during the year ; in 
fact, it is generally conceded that our Kansas limestones contain 
too great an amount of impurities to be of much value for mak- 
ing lime. Therefore it is no suprise that practically all the 
quicklime used in the state is shipped in from outside sources. 

The following table gives a summary of the value of building 
stone quarried in the state for the last twelve years. 



TABIiE XIII. 

SHOWING VALUE OF BXTILDING STONE PRODUCED IN KANSAS FROM 1888 TO 1899. 

FigaroB for 18S0 to 1896, inolnsiTe, are taken from the reports of the United States 

Geological Sarrey. 



Tbab. 



1880.. 
1888* 
1889.. 
1890.. 
1891 . . 
1892.. 
1893.. 
1894.. 
1895.. 
1896.. 
1897.. 
1898.. 
1899.. 



Totals 



Sandstone. 


Limestone. 


Grand totals. 


$11,000 


$131,570 


$142,570 


1,000 


144,000 


145,570 


149,289 


478,822 


628,111 


U9,289 


478,822 


628,111 


80,000 


300,000 


380,000 


70,000 


310,000 


380,000 


24,761 


175,173 


199,934 


30,265 


241,039 


271,304 


93,394 


316,688 


410,082 


18,804 


158,112 


176,916 


23,180 


173,000 


196,180 


25,000 


180,000 


205,000 


23,500 


550,000 


573,500 


9699,472 


$3,637,226 


$4,337,278 



* Reports for 1888 inoinde only (for sandstone) the production from Ritchie; and (for lime- 
stone) the production from Winfield, Florence, Angnsta, and Oketo. 



Vn.— CLAY PEODUClTS. 



nnHE clay industries of the state were in a flourishing condi- 
^ tion during the year 1899. Not only were all the plants 
kept going quite regularly but a number of new plants were 
constructed, particularly those at Cherry vale, lola, and Law- 
rence. The Nesch plants, at Pittsburg, were partially destroyed 
by fire early in the year,, but were reconstructed, so that only 
about two months' time was lost. The character of the goods 
manufactured was practically the same as that of previous years, 
namely, vitrified brick being the most prominent, common 
brick the next most abundant, and brick for making walks the 
third in quantity. A few factories also made drain-tile, and 
ornamental goods were made to a limited extent. The general 
prosperity which has existed throughout the state has made a 
great demand for almost all kinds of clay goods. 

New Plants. 

The Coff'eyville Brick Company established a factory at 
Cherryvale, which was operated during a greater part of the 
year. It is located beside the Santa Fe railroad track, at the 
west end of the big mound about one mile south of Cherryuale, 
close to the other brick plant erected a year earlier. Gas wells 
were obtained at this place, which supply fuel for the brick kilns. 
The Cherryvale Vitrified Brick Company, with L. S. Skelton 
manager, erected a plant which began operations in October. 
It is located at the foot of the mound to the northwest of Cherry- 
vale and near the St. Louis & San Francisco railroad line. One 
or more gas wells here supply gas for the kilns. 

At lola a new plant was erected by the Brush & Wadsworth 
Brick Company, which uses natural gas for fuel. The kilns 
are located south of town, at the foot of the little mound just 
east of the Santa Fe track. 

(57) 
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The Lawrence Vitrified Brick and Tile Company erected a 
large plant at Lawrence, where coal will be used for fuel. The 
company was organized in June, with a fully paid up capital of 
$32,000. Under thp general management of Mr. N. O. Stevens, 
who Is secretary and treasurer for the company, it has had a 
prosperous beginning and has already sent brick to Kansas City 
and Topeka, and other near-by markets, in addition to supply- 
ing a large number for home consumption. Mr. Stevens kindly 
furnished the following statement regarding the installation of 
the plant : 

'^ Immediately following the organization the company pur- 
chased its full line of machinery, which is as follows : Two 80- 
horse-power tubular boilers, one 125-hor8e-power engine, one 
9-foot dry pan, one steel pug mill, one brick machine, capacity 
40,000 brick per day oi twelve hours, one automatic cutting ta- 
ble, one four-mold dry press, one ten-tunnel steam dryer, one 
tile machine, four down-draft kilns and one up-draft kiln. Work 
was begun on the plant early in July, 1899, and everything was 
in place and in full operation September 15, 1899." 

The material used by all the new plants named is the Coal Meas- 
ure shales. The plants at Cherryvale use the shale lying imme- 
diately under the Independence limestone, and find it very 
satisfactory. The two plants at lola make brick from the shale 
beds immediately overlying the lola limestone . The plant at Law- 
rence uses a bluish shale occupying a position near the middle 
of the Lawrence shales, which immediately underlie the Oread 
limestone. These shale beds are slightly arenaceous. The 
company has about fifteen acres of land underlaid with this bed 
of workable shale, which is from thirty to forty feet in thick- 
ness, so that they are assured of an abundance of material to 
work upon for the future. 

In addition to the above mentioned new plants, a number of 
lesser ones have been constructed for temporary purposes here 
and there throughout the state, and a few large plants are 
building early in 1900. 

The following Table XIV exhibits the character, amount and 
value of the clay products of the state for 1899 : 



ft ^ 



8 



8 



ft P 
O o 

£ i 

£ 

'^ <j a 

« g 









O 



a 

o 

S £ 

► • 

S ■ 
?c p 

•< 7S 
Q -^ 

o £ 

o 
n 

OQ 



53 



i i t i i i i i 



2 






§ s i § § i i 



ft ^ a a s s 



i 






O 00 Q O Q ^ K» 

8 3 8 S S 3 R 



» 



lO 00 



ao » 



3 



J4 
o 

u 

e 

O 






I 



a 

1 

£ 
a 



J4 
C 



£ 



o 
6 

a 

o 
O 



§ 
Id 









S 

« 



f2 



» 



CO 



s 



S S S 3 

8 ee iS n 

J 3 S S § 




8 






oooot»fe^fe»e» 



as** « 



S » " «" 2 S 88 28 



«> 
a 



>8* 



jo a 

5a g 



o 
d 



S3 






s s 



•Si • 
Od'd 

^€8 






$f 



8 

8 



!3 S 
ft '• 



§ g 



§ s s § s 

a • s a s 






5 S 8 S S 



«o «o 



«a (O 



g S I § § 



eo ^ f-i Ks (O 



d 



s 


i\ 


3 


i S 


g 


g 


i 


ss 






s s 


3 


S 


s 


a 


«^ 


^4 


^m w^ 


«H 


1-^ 


fiN 






t-t-r-aoSw33 
tnioio«aioia(0«D 



Od-O 



< 

pa 



a a s s s s n & 



•o i> •0 



S8 



30 



j 



i s § s s ^ 









1.1 



£S » 

ll 

.o-g 

So •« 

Sob d 

*« a 

1-2 8 



VIII.— H7DBAULIC CEMENT. 



nPHE conditions of the hydraulic cement industry in Kansas 
"^ during the year 1899 were practically unchanged from those 
of 1898. Fort Scott is the only place at which hydraulic ce- 
ment is made. Here there are two plants that were in active 
operation through a greater part of the year ; one owned by 
the Fort Scott Hydraulic Cement Company, and one owned by 
the C. A. Brockett Cement Company. The combined pro- 
duction for the year was 140,000 barrels, with a value of forty- 
five cents per barrel, giving a total value of J63,000. There 
was, therefore, a slight decrease in the production of hydraulic 
cement as compared with that of 1898. For some reason the 
market does not seem to demand very much hydraulic cement. 
The following table shows the output in barrels, with value 
per barrel from 1888 to 1899, inclusive : 



TABIiE XV. 

SHOWING AMOUNT AND VALUE OF HYDRAULIC CEMBNI PRODUCED IN KANSAS 

FROM 1888 TO 1899. INCLUSIVE. 

The flgnrat from 18SS to 1896, inolnsiTG, are based upon the reports given by the U. S. 

Geological Suryoy. 



Ybak. 



188S.... 

1889 . . . . 

1890 . . . 

1891 ... 
1892*... 

1893 . . . . 

1894 . . . . 

1895 . . . . 

1896 . . . . 

1897 . . . . 

1898 ... . 

1899 . . . . 

Totals 



Barrels. 



40 
150 
150 
140 
110 
60 
50 
140 
125 
160 
160 
140 



,000 
,000 
,000 
,000 
000 
,000 
,000 
,000 
,567 
,000 
,000 
,000 



1,425,567 



Price per 
barrel. 



75cts. 

70 

70 

69 

69 

a5 

50 
40 
40 
40 
38 
45 



t( 
It 
«( 
(( 
ki 
t( 

(C 

l( 
(t 
cc 



* Includes Kansas City, Mo. 



Value 
of output. 



$30,000 
105,000 
105,000 
97,440 
77,000 
21,000 
25,000 
56,000 
50,226 
64,000 
60,800 
63,000 
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IX.— SALT. 



nnHE salt industry of Kansas was prosperous during the 
^ year 1899. The total prodilbtion was 2,172,000 barrels, an 
amount greater than ever before produced in one year. Prices 
also were better than they had been for three years, the average 
being thirty-five cents a barrel, making a total valuation of 
$760,200, exclusive of cooperage, or $1,183,740 with cooperage. 

The market demand for evaporated salt continues much greater 
than for rock salt, although the demand for the latter remains 
about constant. Nearly all the evaporated salt was made at 
Hutchinson, while the rock salt came principally from Lyons 
and Kanopolis. The old mines at Kingman have recently been 
reopened and are now supplying salt to the general markets. 
The factory at Solomon using the solar process was fairly active 
during the year, producing about the usual tonnage. 

At Hutchinson the following companies are making evapo- 
rated salt, the Kansas Salt Company having consolidated with 
the Hutchinson Salt Company during the year : Hutchinson- 
Kansas Salt Company, Hutchinson Packing Company, Barton 
Salt Company, Jay-Morton Salt Company, and the Union Salt 
and Ice Company. 

The following table shows the total state output for the year 
and also since the salt industry first began in the state. 

(61) 
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* TABIiE XTI. 

SHOWING AMOUNT AND YALUB OF KANSAS SALT PBODUCTION FROM 1888 TO 

1809, INCLUSIVE. 

StatiBtioa for 188S to 1896, IndatiTe, from United States Qeoloffical Survey reports. 



Ybab. 


Barrels. 


Average 
price. 


Value. 


1888 


155,000 

450,000 

882,666 

855,536 

1,480,100 

1,277,180 

1,382,409 

1.341,617 

1,347,793 

1,224,980 

1,810,809 

2,172,000 


$1,219 
.45 
.45 
.357 
.523 
.369 
.383 
.36 
.31 
.34 
.27 
.35 


$189,000 00 
202,500 00 

397.199 00 
304,775 00 
773,989 00 
471,543 00 
529,392 00 
483,701 00 
519,475 00 
417,626 94 
489,454 23 

760.200 00 


1889 


1890 


1891 

1892 


1893 


1894 


1896 


1896 


1897 


1898 


1899* 


Totals 


14,380,090 




$5,538,855 17 



*Ck>operaire in 1899 is reported at about twenty-six cents a barrel, and in other years at pro- 
portional rates, which shoold be added to above totals to give a correct idea of the magnitude 
of the salt industry. 



IN^DEX. 



A. 

Acme Cement Company 9 

Adyertisement, list of publications Univer- 
sity G^loffical Surrey 3 

American Cement Plaster Company 51 

American Smelting and Befininflr Company : 

total production of gold by 15 

total production of silver by 15 

Argentine, spelter used at 82 

Argentine Smelting and Refining Company : 

total production for 1899 and previous 
years 7, 11, 17 

mineral products 7, 17 

Atchison county, oil and gas in 42 

B. 

Barton Salt and Ice Company 61 

Benedict, gas at 45, 49 

Blue Bapids, gypsum cement plaster at . . . . 52 
Blue vitriol (see Vitriol). 
Bourbon coun^ : 

amountof coal produced in SS 

gold in 15 

Brick: 

manufactured at— 

Lawrence 57 

lola .• 57 

Cherryvale 57 

Pittsburg 57 

Coffeyville 57 

material used in the manufacture of . . . 5S 

total production of 59 

total value of, in 1899 and previous years, 59 

Brown county, oil and gas in 42 

Brocket Cement Company, C. A 60 

Bruce Mining and Smelting Company 26 

Brush & Wadsworth Brick Company 57 

Burlingame limestone 42, 46, 50 

Bums, gypsum cement plaster at 51 

0. 

Cady, Ppof.H.P ^ 13 

Channte, gas at. 41 

Chatauqua county, gas in 42 

Cherokee county : 

amountof coal produced in 35 

geology of. 23 

lead and zinc in 23 

Cherokee shales, coal in the 85 



Cherryvale: 

gas used as fuel in brick furnaces at. .. 40 

the gas at, from the Cherokee shalep, 

41, 49 

sine at 26 

Cherryvale Vitrified Brick Company, The. . 57 

Chetopa, gas at. 44, 49 

Clay products (see Brick). 

Coal: 

average price for 1899 and previous 
years 8, 11 

total tonnage production for 1899 and 
previous years 8, 11 

used as fuel in zinc smelters 26 

Coal mining in Kansas, importance of 8 

Coal Mines, State Inspector of 35 

Coal Measure shales : 

geology of the 22, 23 

extent of, in Kansas i4 

Coffey county, amount of coal produced in, 35 
Coffeyville : 

brick manufactured at 40 

gas at, from the Cherokee shales. ... 44, 49 

use of gas in brick kilns at 40 

Coffeyville Brick Company 57 

Coke : ^ 

amount produced 11 

value of 11 

Contents, table of 5 

Cooperage, value of the 11 

Copper, obtained from gold and silver bul- 
lion 15, 17 

Crawford county : 

coal produced, amount of 85 

geology of 23 

lead and zinc in 28, 28 

Cretaceous shales, coal in the 35 

Cyaniding process, in zinc smelting..... 38, 84 

D. 

Dakota sandstone 48 

Dillon, gypsum cement at 51 

Douglas county, lead and zinc in 22 

Drain-tile 51 

E. 

Edgar Zinc Company 28 

Bills county : 

gold and silver in 12 

lead and sine in 21 



(63) 



64 



Mineral Resources of Kansas, 



Elliott, Raraell 7 

Elk oonnty, gas in 42 

Engineering and Biining Joaraal: 

quoted opinions from the 26, 31 

sUtistics from the 25, 29, 80 

Erie, gas at 4S 

Erie limestone 41 

Eureka, gas at 46 

F. 

Flint Hills region 49, 50 

Forest Oil Company 38 

Fort Scott, cement factories at 10 

Fort Scott Hydraulic Cement Company — 60 
Fredonia, gas at 46 

G. 

Galena-Joplin mining district : 

geology of '28 

value of product compared with world's 
production of lead and sine 28, 29 

Galena : 

gas at 42 

goldnear. 18 

lead and sine at— 

tonnage production of the 7 

▼alueofthe 7, 18 

lead and zinc mines at—- 

geology of the 22, 23 

methods employed in the 20 

prices of ore at 7 

Gamett limestone 46 

Gas, natural (see Natural Gas). 

Gas City, zinc at. 26 

Gasoline, total production qf 88 

Geological conditions for lead and zinc 

mining 22, 83 

Gold and silver : 

mines, none in Kansas 12 

ores, discoveries of, reported 12, 18 

ores, assays of 18 

ores, smelted in Kansas, value of . .. 15, 17 

Greenwood county 42 

Grimsley. Prof. G. P 52 

Gypsum rock at : 

Mulvane. 51 

Burns 51 

Springdale .'. 51 

Sun City 51 

Dillon 52 

Blue Rapids 52 

LfOngford 52 

Gypsum cement plaster : 

demand for, increasing 58 

production of 9, 11, 51, 54 

value of 9, 11, 51, 54 

Gypsum land plaster : 

importance of, in agriculture 52 

production of ; 5, 11 

value of 9 



H. 

Hudson river limestone 47 

Hutehinson-Kansas Salt Company 61 

Hutehinson Packing Company 61 

Hutehinson Salt Company 61 

Hydraulic cement: 

at Fort Scott 60 

importance of, in Kansas, as an indus- 
try 9, 60 

production of, for 1899 and previous 
years 10. 11, 60 

value of 11, 60 

I. 

Illustrations, list of 6 

Independence, gas at 49 

Indiana, gas and oil in 47 

Introduction 7 

lola: 

brick at ~ 57 

gas at, from the Cherokee shales 45 

Portland cement at 10 

zinc smelters 26 

J. 

Jay-Morton Salt Company 61 

Jefferson county : 

gas in 42 

lead and zinc in 22 

K. 

Kansas City : 

brick sent to, from Lawrence 58 

gas at 49 

Kansas University Geological Survey, list 
of reports of 3 

Keegan, Edward 85 

Kingman, salt at, 61 

L. 

Labette county, amount of coal produced in, 86 
La Harpe: 

gas at, from the Cherokee shales 45 

zinc at 26 

Lanyon Company, The W. & J 26 

Lanyon's Company, Robert 26 

Lanyon Zinc Company, The 26 

Lawrence : 

price of Leavenworth coal in 86 

brick at 58 

Lawrence Vitriiled Brick and Tile Company, 58 
Lead ores : 

found outside of Galena district — 

Pleasanton 21 

Xenia 21 

Ellis-Trego county district 21 

Osage-Doaglas-Jefferson county dis- 
trict 22 

. geological conditions essential to the 

existence of 22, 28 



Index. 



66 



Lead ores : 

mining, methods of 20 

price of , at Galena, averace 8, 19 

production, total 7, 11, 19 

▼alue of smelted prodnct 19 

value of, effect of decline and rise of, on 

production 19 

Liead and zinc ores : 

discovery of, in all parts of state.. . . 21, 22 
geological conditions necessary for the 

existence of 22 

mining of, at Galena : 

areal extent no larger than previous 

years 18 

methods of, similar to those of ear- 
lier years 20 

number of mills engaged in ore 

dressing increased 18 

profits, net, how regulated 19 

prodnct regulated by price of spel- 
ter 19 

mining of, in other parts of the state. . . 21 

produced at *Galen a 7, 19 

prices, effect of changing, on. 7 

value, average 19 

value, total for 1899 and previous years, 7 
Lieavenworth county, amount of coal pro- 
duced in 86 

Lieavenworth coal, price of, in Lawrence.. 86 

Letter of transmittal 4 

Lime, total production of. 11, 66 

List of illustrations 6 

List of members of staff of Geological Sur- 

veyofKansas 2 

List of publications of University Geologi- 
cal Survey of Kansas 8 

Litharge, amount of, produced at Argen- 
tine 17 

Longford, gypsum cement plaster at 62 

Lyons, salt at 61 

M. 

Madison, gas at, 44 

McFarland, gas at 44 

Members of the University Geological Sur- 
vey staff, list of the 2 

Metallic sine: 

produced in Kansas smelters for 1880 

and previous years 27 

price of, average monthly and yearly. .. 80 
world's production of, compared with 

that of United States 28, 29 

MiBsissippian limestone, futility of search- 
ing for gas below the 42 

Mound Valley, gas at 49 

Mulvane, gypsum cement at 51 



N. 

Naphtha, total production of 88 

Natural gas: 

atlola 89 

atChanute. 41 

atLaHarpe 89 

atCherryvale 89 

as fuel for sine smelters 26 

amount produced not known 89 

area within which it may be looked for, 48 

depth at which found 46, 47 

geologyof 46, 47, 48 

permanency of , in Kansas 89 

production of, in Kansas, not known. ... 89 

used in brick kilns 40 

used in line smelters 40 

value, retaiL 40 

value, total 11, 41 

Natural gas fields : 

areal extent of, not increased 41 

geologyof 48 

in Ohio 47 

Neodesha : 

amount of gas produced at 88 

the gas at, in the Cherokee shales . . 49, 45 

Nesch Brick Company 57 

Niagara limestone 47 

Nicholson Zinc Company, The Geo. B 26 

O. 

Ohio, gas in 47 

OU: 

at Neodesha 88 

at Thayer 88 

at Peru. 88 

crude 11 

in Atchison county 42 

in Brown county 42 

in Shawnee county 42 

in Osage county 42 

in Lyon county 42 

in Greenwood county 42 

in Jefferson county 42 

in Elk county 42 

in Cherokee county 42 

in Chautauqua county 42 

in Crawford county 42 

production of 9, 11, 89 

refined, including gasoline and fuel oil, 11 
value of 9, 11, 39 

Oil and gas fields : 

increased extent of 38 

geology of 48 

Oread limestone 46 

Osage shales, coal in the 86 



66 



Mineral Resources of Kansas, 



Osage county : 

ooal produced in 86 

satin 42 

lead and sine in 22 

Osawatomie, gas at 49 

Oswego limestone 42 

Oswego, gas at. 49 

Ottawa, gasat 46, 49 

Oaarknplift 28 

P. 

Palmer Oil and Gas Company 26 

Paola, gasat. 49 

Pawnee limestone 49 

Pern, amount of oil produced at 88 

Petroleum (see Oil). 

Pittsburg, coal at 8 

Plates, list of 6 

Pleasanton, lead and sine at 21, 22 

Portland cement: 

atlola 10 

desirability of, in Kansas 10 

total production of 18 

Price: 

coal 8, 36, 37 

lead ores 24 

■incores 8, 24 

R. 

Boman Cement Plaster Company 51 

Rothwell, Mr. B. P 34 

S. 
Salt: 

at Kingman 11 

atLyons 11 

at Hutchinson 11 

at Kanopolis 11 

at Solomon 11 

evaporated salt, market demand for, in- 

creased 61 

industry, conditions of the 61 

production of 10, 11, 61, 62 

▼alueof 10, 11, 61, 62 

Salina Cement Plaster Company 52 

Sand, value of the 11 

Shawnee county, gas in 4& 

Shoal creek, gold in 18 

Smelters: 

gold and silver, value of the product of, 15 

lead 11 

sine 11 

Solomon, salt at 61 

Southern Kansas Cement Plaster Company, 51 

Spelter: 

total amount produced in America and 

Kansas compared 26 

uses of 83 

market 81 



Springdale, gypsum cement plaster at 51 

Staff of University Geological Survey, list 
of members of tike 8 

State Secretary of Mining Industries, statis- 
tics from reports of 85, 87 

Stevens, Mr. N. 58 

Stone: 

building 66 

ballast for railroads 9, 11 

chemical analyses of 55 

cmshd stone for railroad ballast 66 

demand for, increasing 55 

industry of the state, total value of the, 56 

value of 11, 56 

production of 11, 56 

Subcarboniferous limestone : 

areal extent of , in Kansas 48 

futility of searcliing for gas below the . . 42 

Sun City, gypsum cement plaster at 51 

T. 

Table of contents \ 5 

Table I, general summary of annual pro- 
duction 11 

Table II, showing Argentine refinery pro- 
duction 17 

Table III, showing amount and value of 
lead and sine ores 25 

Table IT, showing amount and value of 
Kansas spelter production 27 

Table Y, showing world's production of 
spelter 29 

Table YI, showing monthly prices of spel- 
ter 80 

Table YII, showing ratio between prices of 
ore and spelter 82 

Table YIII, showing production and price 
of coal 37 

Table IX, showing geographic and geolog- 
ical distribution of coal 86M 

Table X, showing annual production of oil, 89 

Table XI, showing annual production of 
gas 41 

Table XII, showing annual production of 
gypsum cement plaster 54 

Table XIII, showing annual production of 
stone 56 

Table XIY, showing amount and value of 
clay products 50 

Table XY, showing amount and value of 
cement products 60 

Table XYI, showing amount and value of 
salt product 62 

Thayer, amount of oil produced at 88 

Title page 1 

Topeka : 

gasat 44 

brick sent to, from Lawrence 57 

Transmittal, letter of 4 



Index, 



67 



Trego oonnty : 

gold andsllyer in 12 

lead and sine in 21, 22 

Trenton limeatone 47 

U. 

Uniyenity Geologloal Sarrey of Kansas 
staff, list of members 2 

Uniyersity Qeologieal Snryey publications, 
list of 8 

Union Salt and Ice Ck>mi>any 61 

United States Geological Snryey Reports, 

statistics from 27, 29, 87, 80, 41. 51 

56, 60, 60, 62 

Utica shales. The 47 

V. 

Vitriol: 

bine, amount resulting from gold and 
silyer refining process 15 

white, amount resulting from gold and 
silyer refining process 15 

W. 

Weir City, coal at. 8 

X. 

Xenia, lead and zinc at. 21 



Z. 

Zinc: 

blende, yalneof. 82 

metallic, produced in Kansas smelten 

in 1890 and preyions yean 27 

ore, geological conditions necessary for 

the existence of 22, 28 

ore mining, methods employed in 20 

ore mining, yalue of labor engaged in.. 20 
ore mining outside of the Galena dis- 
trict— 

Pleasanton 21 

Xenia. 21 

Ellis-Trego county district 21 

Osage-Douglas-Jefferson county 

district 22 

ore, production of, affected by price of 

spelter 19 

ore, production for 1880 and previous 

yean 7, 11, 10 

ore, price of , at Galena 8 

ore, total yalue of output for 1800 and 

preyions yean 8, 11, 24 

Producen* Association 10 

smelten, total output of, for 1880 and 

previous yean 8, 11, 24 

smelten, effect of, on gas fields of Kan- 
sas. 24 

smelten in Galena-Joplin district 26 

smelten, fuel used io 40 



Q t M S" O O W 

"if hi 

llltl M 

i 8 i ' I 







"- • • 



• • • 



• • 



•-• • 



••••. 



• • 



•• • * 



* • 



» • 



• • ♦ 



'•• 



• • • 



. 1 + 



Mineral 

Resources 
of Kansas 



4 






1900 and I9OI 



Qold and Silver. 

Lead and Zinc. 

Coal. 

Oil and Qas. 

Clay Products. 

Qypsum 

and Qypsum Cement Plasters. 

Hydraulic and Portland Cements. 
Building and Other Stone. 
Salt 



THE 

UNITEBSITT GEOLOGICAL SUEVET 

OF KANSAS. 

GONDnOTBD DNDSB ADTHOBITt OP THE BOARD OP BBGENTS OF THE 

DNITEBBITI OF KANSAS, AS ADTHOBIZ&D BY 

SPECIAL LEQIBLATION. 



ANNUAL BULLETIN 

ON THE 

Mineral Resources 

OF KANSAS, 

FOB 

1900 and 1901, 

INCLUDING A BBPOKT UPON GOLD AND 3ILVEB, LEAD AND ZINC, COAL. 
OIL. OAS, CLAY PBODCCTB, GyPSDH, HVDRAnLIC AND PORT- 
LAND CEMENTS. BCILDINO STONE. AND SALT. 



By ERASMUS HAWORTH, 

Dgpartmtnt of Phyiieal Oeoloot; and mntralog)/, I'tiivfriUi/ of Kata 




LAWRENCE, KANSAS: 
MAY 190S. 

17 pabllantioiu are diatribntsd (rom the DDivenitj, it Lavnnea. 



MEMBERS OF THE UNIVEB8ITT GEOLOGICAL 8UBVEY 

OF KANSAS. 



HON. W. C. BPANQLER. 
Acting Chancellor of the UnlTersity and ex ojjfteio Dlraotor. 

EBASMUS HAWOBTH, 
Department of Physical Gtoology. and Mineralogy. 

B. W. WILLIBTON. 
Department of Paleontology. 

S. H. a BAILBY. 
Department of Chemistry. 



FOB AinrUAL BULLSTUr OH MIVEBAL BSBOUBCES OF KAHBAS, 1900 AVD 1001,. 

BBASMU8 HAWOBTH, Oeologiat. 



TbraT 

ttland 8uafor4, 



ADVEBTISEMENT. 



9 



The pnblioations of the UniveiBity Geological Survey of Kansas 
are for free distribntion, on receipt of proper postage, or they may be 
sent by express, charges collect. 

REPORTS PUBLISHED. 

Volume I, 1896 — ReconDaisBanoe Report on General Stratigraphy of 

Eastern Kansas. (Edition eschausted.) Footage. 

'* II, 1897— General G^logy of Western Kansas. 24 cents . 

" III, 1898— Special Report on Coal 28 •• 

*< IV, 1898— Paleontology, Part I (on the Upper Cretaceous) .... 32 << 
** V, 1899— Special Report on Gypsum and Gypsum Cement 

Plasters 16 ••^ 

" VI, 1900 — Paleontology, Part II (Carboniferous Invertebrates 

and Cretaceous Fishes) 30 **- 

*' VII, 1902— Special Report on Mineral Waters 20 <*- 

Report on Mineral Resources of Kansas for 1897 4 '^ 

Report on Mineral Resources of Kansas for 1898 8 '* 

Report on Mineral Resources of Kansas for 1899 4 **. 

Report on Mineral Resources of Kansas for 1900 and 1901 5 ^ 

REPORTS IN PREPARATION. 

« 

Volume VIII. — Special Report on Lead and Zinc. 
*' IX. — Special Report on Oil and GkM. 

Address all applications to 

CHAVCELLOB UHIVSBaiTT OF KAITBAB, 



LETTER OF TRANSIHTTAL. 



Hon. W. C. Spangler, Vice-chancellor of the Univereity of Kansas: 

Dbar Sir — I have the honor to submit to you herewith my 
annual report on the mineral resources of Kansas for the years 
1900 and 1901, combined in one, which will constitute the 
fourth annual bulletin of this series. It affords me pleasure to 
state that the mining and metallurgical interests of Kansas 
during the past two years were in a prosperous condition, 
yielding a great increase to the productive wealth of our state. 

Yours most respectfully, 

Erasmus Haworth. 

iDBPABTMSNT OF PHYSICAL QBOLOOT AND MlNmtALOOT, 

UinvsBSiTT OF Kansas, Mat, 1902. 
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INTBODUGTION. 



'T^HE mining and metallurgical operations of the state, dur- 
-^ ing the years 1900 and 1901, were conducted along the same 
lines they previously followed. No strikingly important devel- 
opments were made at any time during the years ; neither were 
there any remarkable variations in production compared with 
other years. 

An important item of interest is the closing down of the re- 
jBnery at Argentine, during 1901, indicating that possibly the 
American Smelting and Refining Company would ultimately 
abandon the plant. The included tables for 1900 and 1901 fail 
to show the production of the Argentine plant, the owners posi- 
tively refusing to give data concerning its output. 

The zinc smelting industry practically has been entirely re- 
moved to the gas regions, the only coal smelters in operation 
being run but a short time in 1900, and the Girard smelters be- 
ing the only ones operated in 1901. It is currently reported 
that gas smelters can produce spelter cheaper than coal smelt- 
era, thus making it impossible to operate the latter. However, 
it may be noticed that cpal smelters at Nevada, Mo., have been 
in operation almost continuously, as also have those of Illinois. 
Some light may be thrown on this subject by a careful exami- 
nation of table VII, which gives the ratio between prices of 
zinc in the ore and after it is smelted. It will be noticed by a 
perusal of this table that the margin for expenses and profits is 
the smallest for any year yet given. The ratio of price per ton 
of spelter in the ore and at New York after smelting is 1 : 2.89 
for 1900, and 1 :2.9 for 1901, which is the lowest yet recorded. 
Also, the actual margin between the selling price of a ton of 
spelter and the purchasing price of the same in the form of 
sixty-per-cent. ore is $37.33 for 1900 and J34.92 for 1901, which, 

(7) 
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again, is the lowest yet known. It is quite evident from these 
facts that the ore-buyers have paid a higher price for ore rela- 
tively to the selling price of spelter than ever before has been 
done. 

The output of coal for 1900 is the greatest, both in tonnage 
and value, ever yet recorded for the state, the yield being the 
magnificent sum of more than five and one-half million dollars 
in value, with the average price per ton at the mine being but 
11.25. For 1901 the results are even better. This shows that 
the coal-mining business is in a prosperous and healthy condi- 
tion, and that our mines have a capacity sufficient to meet the 
extraordinary demands placed upon them. 

The production of oil for 1900 was not as great as that of 
previous years, neither was the output of the refinery at Neo- 
desha quite as great as for the year 1899. On the other hand, 
the production of natural gas was far in advance of previous 
years. The extraordinary demands for gas in the rapidly in- 
creasing manufacturing enterprises now located in the gas-fields 
is the principal cause of this increase. In addition, gas has 
been piped into some of the towns which previously were not 
consumers, and heavy flows of gas have been found in new lo- 
calities. The difficulty in the way of estimating the actual 
value of the gas makes different estimates vary greatly. The 
manufacturing enterprises using gas during the year could not 
have been kept in operation without a consumption of more 
than one million dollars' worth of coal. In 1901 the production of 
oil increased to 169,197 barrels, on account of the large sales from 
Chanute. The consumption of gas likewise greatly increased. 
The large manufacturing interests increased their demands 
greatly, while domestic consumption was the largest ever 

known. 

An industry which has responded promptly and extensively 
to the new conditions is the manufacture of brick and other 
clay goods. There has been an unusual demand for all kinds 
of brick, which has been met quite largely by the brick facto- 
ries in the gas-fields. In addition to this, the Union Pacific 
Railway Company has burned a large amount of clay or * ' gumbo ' ' 
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for ballast, making the value of this one commodity surpass the 
total value of clay products of the state only a few years ago. 

The large Portland cement factory at lola has done a good 
business, but has been unable to fill all orders received. As a 
result, the plant will soon be enlarged to about double its pres- 
ent capacity. It is also reported that another large Portland 
cement factory will soon be built in the vicinity of Independ- 
ence. 

Other new industries will soon be established in the state. 
A window-glass factory has already been located at Coffey ville. 
Two new brick plants are building at Sycamore, a station on 
the Missouri Pacific railway, between Neodesha and Independ- 
ence. Others are springing up in different places, adding 
greatly to the state's industries. 

Tables I and II show in a general way the total mineral and 
metallurgical production for 1900 and 1901. 
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L— GOLD AND SILVER. 



Gold and Silver Ores. 

1^0 gold or silver ores from Kansas were sent into the mar 
kets during the years of 1900 and 1901. The agitation re- 
garding gold in the Cretaceous shales of Ellis and Trego counties 
still continues with unabated interest. The reported gold dis- 
covery in the vicinity of Galena, Kan., mentioned in our report 
for 1899 (p. 12), has proved to be a failure. The development 
work did not progress far, nor did the excitement last long. 
As these are the only places in the state from which gold and 
silver are reported, nothing need be added regarding the pro- 
duction of gold and silver ores during the years 1900 and 1901 . 

Gold and Silver Smeltiugr. 

The gold and silver smelting and refining works at Argen- 
tine have passed into the hands of the American Smelting and 
Refining Company. The secretary of this company declined to 
make a report for publication regarding the business done at 
the refinery. Near the close of the year 1900, rumors were 
current to the effect that the refinery was to be closed down, a 
condition realized during 1901. With the absence of any spe- 
cific report from the company, the customary tables showing 
the output of this large establishment must be omitted. Table 
IV in our 1899 report shows that during the period of opera- 
tion up to the close of that year a sum total of over 147 million 
dollars' business was accomplished. It will be a severe blow to 
Kansas metallurgical interests should the refinery be closed 
permanently. At this writing, rumors are current to the effect 
that a similar refinery is to be built at Chanute, but nothing 
definite is made public. 

(12) 
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nPHE years 1900 and 1901 witnessed a considerable falling off 
■^ in the production of both lead ores and zinc ores, compared 
with 1899. Table III shows the monthly output and price of 
zinc ore and lead ore for 1900 ; table IV, the same for 1901 ; 
while table V shows the production and price of both ores pro- 
duced in Kansas, 1886 to 1901, inclusive. This falling off seems 
to be due principally to the rapid decline in prices of ore . No 
new developments of any considerable importance have been 
made, no new territory opened which has proved especially re- 
markable, and no new impetus to the industry of any character 
has been witnessed during the two years. 

Ii£AI>-OR£ AND ZINC-ORE MINING. 

Galena District. 

The geography of the mining operations during the past two 
years in the Galena district was essentially the same as that 
during 1899. Some outlying camps were entirely abandoned, 
others were partially abandoned, while still others were prob- 
ably more productive than at any other time. In the imme- 
diate vicinity of Galena the Gracie Clarke mines, a few miles 
north of town, were abandoned ; some of the mills in Cooper 
Hollow were in operation only a part of the time ; perhaps half 
the mills to the far south, in the vicinity of the old Stanley dig- 
gings, were largely idle ; while in general, throughout the richer 
mining territory, a portion of the mills were shut down a part 
or all of the time. In some localities, however, there was an 
unusual activity, with a correspondingly increased production. 
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m 

Lead and Zinc Ores in Other Parts of the State. 

The only place in the state outside of the Galena district 
where mining for lead and zinc ores was prosecuted was near 
Pleasanton, as first mentioned in our report for 1898, page 23. 
Prospecting was continued here in the shales, and it is reported 
that a few small shipments of lead ore were made. As far as 
developments have shown there is an exceedingly small area of 
productive ground, shafts and drill holes only a few feet away 
having failed to yield marketable values. The ores here are in 
the shale, occupying little openings which seem to be connected 
with a seam or fissure of no great extent. Galena is more 
abundant than blende, although some fair specimens of the lat- 
ter have been produced. 

The different places here and there over eastern Kansas which 
have produced small traces of lead ore or zinc ore have failed 
to attract sufficient interest to cause very much prospecting. It 
probably is well within limits to state that traces of lead ore or 
zinc ore have been found in more than a hundred different 
places in the eastern fourth of the state. For example, at the , 
Donald coal-mine at Atchison an examination of the debris re- 
vealed small quantities of both galena and blende, particularly 
the latter, occurring in the rich bituminous shales in contact 
with the coal. Zinc blende has been reported from more than 
a dozen counties, and in some instances from nearly a dozen 
places in one county, usually filling fissures in calcareous con- 
cretions embedded in the Coal Measure shales. 
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TABI.E T. 

SHOWING OUTPUT OF ZINC AND LEAD ORBS, GALENA DISTRICT, KANSAS. 

From Janaary 1, 18S6, to December 81, 1901, indaiiTe. Data since 18W from the Engineering 
and Mining Journal ; others from Mr. Russell Elliott, Galena. 





ZiMO Okk. 


Lbad OmH. 


lit 


Ybab. 


Tons 
(2000 iba) 


Arerage 

price 
per ton. 


Value. 


Tons 
(2000 lbs.) 


Arerage 

price 
per ton. 


Talne. 


1886.. 


81,788.00 


$18 60 


$587.706 00 


2,962.14 


$50 00 


$174,766 88 


8762,474 88 


1887.. 


82,796.00 


19 00 


628.105 00 


8.078.19 


52 60 


161.499 98 


784.604 98 


1888.. 


88,891.00 


2100 


701.211 00 


2,624.00 


8100 


81.844 00 


782,566 00 


1889.. 


82.980.00 


24 00 


790,800 00 


8.992.50 


46 00 


188,655 00 


974.466 00 


1890.. 


21.675.00 


23 00 


498.525 00 


4,178.96 


42 28 


176,176 28 


674.701 28 


1891 . . 


20,641.00 


2151 


454.102 00 


8,602.21 


60 82 


182,27188 


686.878 88 


1892.. 


28.811.00 


20 00 


476,287 78 


7,188.17 


42 00 


801,908 14 


778.140 92 


1893.. 


28,028.00 


18 85 


471.789 00 


5,189.59 


88 00 


195,314 42 


667.108 42 


1894.. 


28.670.00 


17 10 


490.257 00 


5,817.49 


88 64 


196.794 66 


686,06166 


1895.. 


41.282.00 


19 68 


812.792 00 


12.687.64 


88 66 


482.548 75 


1,296,840 75 


1896.. 


62.282.00 


2251 


1,401,807 88 


14,061.68 


82 04 


450.529 90 


1,851,887 78 


1897.. 


59.451.00 


25 17 


1.482,668 04 


15,184.68 


60 20 


762,469 96 


2,255.188 00 


1898.. 


74.852.00 


26 64 


1,994,280 55 


7.918.28 


42 04 


852.798 45 


2,847,029 00 


1899.. 


64.706.48 


88 54 


2,813,881 00 


6.723.40 


52 62 


854.811 00 


2.668.142 00 


1900.. 


46.501.85 


80 28 


1.288,287 18 


4.988.44 


48 80 


210.996 87 


1.479,288 00 


1901.. 

Totals 
for 16 
years.. 


88.977.80 


27 95 


797,844 87 


5.288.19 


46 94 


245,880 68 


1,043.726 00 


688.683.63 


8878 78 


$15,144,640 70 


105.178.46 


$705 94 


$1,542,260 25 


$19,686,900 95 
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Prices of Lead and Zinc Ores. 

Prices for ore during the past two years were considerably 
below those paid during 1899, but still were about the aver- 
age for the past sixteen years. A rapid decline from the 
prices of 1899 began near the close of that year, and continued 
throughout the first half of 1900. In January the best grade 
of 60-per-cent. zinc ore was bringing from (S3 to (37 per ton, 
with an average for the month of a little oyer (35. This dropped 
in February to (34, in March and April to (32, in May to 
(30, June and July to (27, with a slight increase in August, 
then again to (27 in September, and remained at from (28 to 
(28.75 throughout the remainder of the year, giving an average 
price of (30.28 for 60-per-cent. ore for the entire year. Com- 
pared with prices of zinc ore for the preceding year, we find that 
the average is about (8 per ton less. Prices remained almost 
constant during 1901, but increased perceptibly near the close, 
with an average for the year of (27.95 for 60-per-cent. ore. 

The lead market during the last biennium was tolerably con- 
stant, with an average of (48.80 per ton for 1900 and (46.94 for 
1901. 

Table VI has been prepared to show the variation in the 
prices of zinc ores and lead ores during the last four years, and 
also of the metals themselves, New York prices being quoted. 
This period includes that of the wonderful rise in the price of 
ore, and hence the period of greatest activity in the mining dis- 
trict. It will be seen that throughout April and May, 1899, 
zinc ore reached the highest price, averaging (51.50 for April 
and (50.50 Sot May. The highest price paid for the year was 
(55 per ton, for some extra choice ore in the vicinity of Joplin. 
Going back to the year 1898, it will be noticed that at the be- 
ginning of the year zinc ore was down to (23.25 for the average, 
dropping to (22.50 in May, then to (28 in June, dropping a lit- 
tle in July and August, and rising again in September, then 
dropping to (24.40 in October, and closing in December, 1898^ 
at a little over (36. 
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TABLB TH. 

SHOWING PRICE PER TON OF ZINC BLENDE AT OALENA-JOPLIN 

From 1886 to 1001. incloslTe, and price per ton of metallic sine in New York, witb ratio between 
the two : alao, price per ton of metallic sine in sixty-par-cent. sine ore and difference between 
this and New York price. 



Ybab. 


Price 

per ton of 

sine blende 

in Oalena- 

Joplin. 
(2,000 ibe.) 


Price 
per ton 

of metalllo 
sine in 

New York. 

(2000 lbs.) 


Ratio 

between 

price 

of sine 

blende and 

metailie 

sine. 


Price 

per ton 

of metailie 

sine in 60- 

per-eent. ore. 

(2000 lbs.) 


Difference 
between 
price per 

ton of sine 
in 60-per- 
cent, ore 
and New 

York price. 


1886 


$18 50 

19 00 
21 00 

24 00 
23 00 

21 51 

20 00 

18 85 
17 10 

19 68 

22 51 

25 17 
27 63 
38 54 
30 28 
27 96 


$87 90 
92 80 

100 20 

106 75 

108 82 

89 78 

80 37i 

70 43 

71 04 
79 70 
82 40 
91 40 

115 00 
87 80 

81 50 


1:4.69 
1:4.88 
1:4.68 
1:4.17 
1;4.72 
1:5.05 
1:4.48 
1:4.28 
1:4.09 
1:3.60 
1:3.54 
1:3.27 
1:3.30 
1:2.98 
1:2.89 
1:2.91 


$30 83 

31 67 
35 00 

40 00 
38 33 
35 85 
33 33 

' 31 42 
28 17 

32 80 
37 45 

41 82 
46 05 
64 23 
50 47 
46 58 


$57 07 
61 13 
63 34 
60 20 
70 42 
72 97 
56 45 
48 95 

41 26 
38 24 

42 25 
40 58 
45 35 
50 77 
37 33 
34 92 


1887 


1888 


1889 


1890 


1891 


1892 


1893 


1894 


1895 


1896 


1897 


1898 


1899 


1900 


1901 


ATflrages 
for 16 years.... 


$23 42 


$90 39 


1:3.96 


$39 00 


$51 33 



It is interesting to note the exact relation between the prices 
of zinc ore and metallic zinc. Table YII has been prepared for 
this purpose. It gives such data covering a period of sixteen 
years, from 1886 to 1901, inclusive. Column 1 gives the year, 
then the price of sixty per cent, ore is given in the next column, 
then the price of spelter in New York, then the ratio between 
the two, then the price of a ton of metallic zinc while yet in the 
ore, and, lastly, the difference between the price of a ton of me- 
tallic zinc while still in the ore and after it is smelted and 
shipped to the New York market. This difference is the sum 
which must cover the following items : (a) Loss in handling 
and smelting; (6) all transportation charges, including load- 
ing of ore ; (c) cost of smelting ; {d) profit. 

It will be noticed that the ratio, column 4, has gradually 
decreased since 1891, when it was the highest, and also that the 
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above-mentioned margin has likewise gone down. However, 
when the price of spelter is high the ratio may be low, and yet 
leave a fair margin, as was the case in 1899. During that year 
the smelters had a margin of $50.77 on every ton of spelter sold, 
while for 1901, with the ratio almost the same, they had a mar- 
gin of but 134.92, which must mean that their profits were 
much less per ton. This corresponds with the well-known fact 
that smelters using coal for fuel have been compelled to shut 
down, as those using natural gas can produce spelters so much 
more cheaply. 

A study of table YI and also table VII will show the rela- 
tion between the price of ore and that of spelter. The changes 
in the price of ore in most cases lagged a little behind that of 
spelter, but not always. In general, there was a tolerably close 
relation between the two. This is greatly in contrast with the 
conditions which prevailed years ago, when there was little re- 
lation between the price of spelter and that of ore. 

An examination of table VI also shows fluctuations in prices 
of lead ore. For years there has been a tolerably close relation 
between the lead-ore market and pig lead. Any cause, there- 
fore, which worked a depression on pig lead immediately had 
a like influence on lead ore. 

Zinc Smelting. 

During the years 1900 and 1901 the zinc smelters of Kansas 
yielded the largest annual production of any period in the his- 
tory of the state. It aggregated 57,856 tons in 1900 and 81,- 
542.3 in 1901. The average price of spelter in New York was 
187.80 per ton for 1900, and $81.50 for 1901, which gives the 
Kansas production a value of $5,081,512.80 for 1900 and |6,645,- 
697.45 for 1901. The increase in tonnage of spelter is over 
7000 tons for 1900 and over 33,000 tons for 1901. The price 
being greatly reduced since 1899, the total value of the same 
for 1900 falls about a million dollars below that of 1899, but 
is passed in 1901. Table VIII exhibits the production, price 
and value of spelter produced in the state from 1882 to 1901, 
inclusive. Recently zinc smelting has been confined almost 
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entirely to the gas-fields of the state ; that is, to the vicinity of 
lola and La Harpe, principally, with the large Edgar furnaces 
at Cherry vale. The increased production of spelter is due to 
economy of the gas furnaces. This has caused a much greater 
proportion of ore from the Joplin district to come to Kansas ter- 
ritory for smelting. The total production of spelter in America 
for 1900 is a little under 123,000 tons (see table IX) , of which 
Kansas produced nearly forty-seven per cent., making an in- 
crease in ratio over 1899 of about five per cent. In 1901 the in- 
crease was still greater. In this year America produced 123,381 
tons, of which Kansas smelted 81,542.3 tons, or over sixty-five 
per cent., making a net gain over the ratio of the preceding year 
of eighteen per cent. 



TABLE VIII. 

SHOWING AMOUNT AND VALUE OF METALLIC ZINC PRODUCED AT KANSAS 

SMELTERS. 1882 to 1901. INCLUSIVE. 

Price per ton in New York. 
( Data 1882 to 1896 from United States Geoloffloal Sarrey statistics.) 



Year. 


Amount in 

short tons 

(2000 pounds). 


Price per ton 
in New York. 


Total Talue. 

■ 


1882 


7,366 

9,010 

7,859 

8,502 

8,932 

11,965 

10,432 

13,658 

15,199 

22,747 

24,715 

22,815 

25,588 

25,775 

20,759 

33,443 

38,543 

52,664 

57,876 

81,542.3 


$110 60 

90 60 
89 60 

86 80 

87 90 
92 80 
98 34 

100 20 

108 75 

108 82 

89 78 

80 37i 

70 43 

71 04 
79 70 
82 40 

91 40 
115 00 

87 80 

81 50 


$814,679 60 

816,306 00 

704,466 40 

737,973 60 

785,122 80 

1,109,424 00 

1,026.902 88 

1,368,531 60 

1,652,891 25 

2,475,336 96 

2,218,912 70 

1,733,755 63 

1,902,162 84 

1,831,056 00 

1,653,592 30 

2,755,703 20 

3,508,524 27 

6,056,360 00 

5,028,832 80 

6,645,697 45 


1883 


1884 

1885 


1886 


1887 


1888 

1889 


1890 


1891. 

1892 


1893 


1894 


1896 


1896 


1897 


1898 


1899 


1900 


1901 


Total 

Estimation of 
1882 


499,380.3 
zinc smelted 


$91 19 
previous to 


$44,824,932 23 
2,575,000 00 


Grand total 


$47,400,232 28 
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The Gas Furnace. Furnaces for smelting zinc ores by the use 
of natural gas do not dififer in any essential respect from those 
using coal, excepting in the mechanical application of the fuel. 
The calcining furnace is essentially a reverberatory furnace. 
It may consist of a long, slender chamber with one floor, or a 
higher chamber with two or more floors. The ore may be 
stirred by hand or by machinery. Gas is admitted through 
proper openings in the walls and is mixed with air before en- 
tering the furnace. In most cases gas enters at a number of 
places, so that the heat may be properly regulated in all parts 
of the furnace. The common method of mixing gas with air 
is about the same as that embodied in the ordinary Bunsen gas 
lamp of our laboratories ; that is, fitted over the end of a gas- 
pipe is a large thimble, so constructed that the outflow of gas 
through a small opening in the pipe draws with it through the 
thimble a proper amount of air. These mixers vary slightly in 
construction at difi^erent furnaces, but are essentially the same, 
in that air is drawn in by means of the rushing current of gas. 
The two are thoroughly mixed before ignition takes place. For 
the roasting furnace an excessive amount of air is necessary, 
which amount may be gathered from the mixers, or may be ad- 
mitted at separate places, the former method being the one gen- 
erally employed. 

The retort furnace is built after the same fashion as those 
using coal for fuel, excepting that the furnace may be much 
longer on account of the ease with which fuel, properly mixed 
with air, may be added from any place along the sides. The 
retorts employed are circular in cross-section, with an internal 
diameter of about ten inches, a thickness of wall of an inch and 
a fourth, and a length of four and a half to five feet. The 
height of the retort furnace, that is, the number of rows of 
retorts, is about the same as that of the coal furnace, experience 
showing that it is not desirable to increase the height to any 
considerable extent. The fuel consumed is entirely outside the 
retorts, so that the heat is conveyed through the walls of the 
retort to the coal and ore within. 

The process of zinc smelting is about as follows : First, if 



24 Mineral Resav/rces of Kansas. 

necessary, the ore is dried by being heated on a brick or clay 
floor. Next, if coarse, it is crushed to moderate fineness, and 
then placed in the calcining or roasting furnace. It is admitted 
to this furnace at the coldest end, so that its temperature is 
gradually increased as it is worked downward to the exit end of 
the furnace. During this process of gradual transmission it 
comes continually into the hotter parts of the furnace, through- 
out all of which there is an excessive amount of free air, so that 
the sulphur of the ore is oxidized and driven off in the form of 
sulphur dioxide, SO 2, leaving the zinc behind in the form of 
zinc oxide. The length of time required to complete the oxida- 
tion of a given charge of ore taries considerably in different 
furnaces, or in the same furnace at different times. Some 
operators will work it through from one end of the furnace to 
the other in twelve hours, or less, while others keep the same 
ore in the furnace considerably longer. 

As soon as the sulphur is all driven off the ore is ready to be 
removed. As the furnaces are constructed, roasting is almost 
a continuous process ; that is, ore is added to the cool end of 
the furnace at frequent intervals, and comes out from the hot 
end likewise at frequent intervals, leaving the greater part of 
the furnace covered all the time with ore. 

From the calcining furnace the ore is taken to the retort fur- 
nace, having been crushed again if necessary. Before being 
charged into the retorts the zinc oxide is thoroughly mixed with 
a proper amount of a reducing agent, which is principally 
crushed coke, and bituminous coal. Recently a number of 
smelters have been experimenting with the use of crushed an- 
thracite coal to take the place of coke. In general, it seems that 
this is not very satisfactory, although some of the operators re- 
port that it does very well. Others stated that, when the resid- 
ual part of the charge is drawn from the retort, they notice the 
shining particles of anthracite almost unchanged, indicating 
that it did almost no good in the charge. The bituminous coal 
is added to the charge in order that the illuminating gas driven 
off early in the process of reduction may start an outflow of gas 
from the retort. 
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The charge is shoveled into the retorts as they rest in place 
in the furnace. The outer end of the retort is then closed 
with a fire-clay cone, the large end of which fits snugly into 
the open end of the retort, the opening of the small end be- 
ing about two and a half to three inches in diameter. This 
outer opening is entirely closed with soft fire-clay, excepting a 
small opening at the top which permits the gaseous products to 
escape. As the charge in the retort becomes heated, chemical 
action takes place between the carbon of the coke and zinc oxide, 
whereby the . carbon is oxidized, leaving zinc in the metallic 
state. The heat is sufficiently great to volatilize the zinc, driv- 
ing it over into the fire-clay cone, which is outside the furnace. 
The temperature there is sufficiently low to permit zinc vapor 
to change back to molten zinc. It is now drawn at intervals 
from the cones into ladles and molded into pigs of spelter. 

Our Kansas smelters make no attempt to refine the spelter 
produced, nor to manufacture it into any kind of ware, but sell 
it on the market as furnace spelter. 

The World's Production of Metallic Zinc. 

During the year 1900 there was a decided falling off in the 
world's production of metallic zinc. Table IX shows the total 
foreign production by countries, and also the American produc- 
tion, from 1884 to 1901, inclusive. It is an interesting table, 
showing, as it does, that from 1884 to 1899, with but few un- 
important exceptions, there was a regular and rapid increase in 
the production of metallic zinc. The total foreign production 
in 1899 was over 372,000 tons, with a domestic production of 
over 123,000 tons, or a domestic production of nearly 27 per 
cent. For 1900 the foreign production fell below 290,000 tons, 
while the American production was almost constant, being 122,- 
885 tons. This makes the American production 29.86 percent, 
of the world's production — a very handsome increase over the 
corresponding per cent, for 1899. 
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The Spelter Market. 

The spelter market for 1900 was far below that for 1899, hav- 
ing an average for the year of 94.39 per 100 pounds, against 
15.75 for the previous year. Compared monthly, we find that 
the decline was very steady. In January, it was (4.65 ; in Feb- 
ruary, (4.64 ; March, (4.60 ; April, (4.71 ; May, (4.53 ; June, 
(4.29; July, (4.28; August, (4.17; September, (4.11; Octo- 
ber, (4.15; November, (4.29; December, (4i25. Table X 
shows the average price by months and the yearly price for 
spelter from 1893 to 1901, inclusive. It will be noted that the 
average price for 1900 is a little above the average for the nine 
years, while the price for 1901 is below the same average. 
An examination of the same table fails to reveal any par- 
ticular relation between the price of spelter and the time of 
year. Thus, in 1899 the highest monthly price was for 
May, (6.88 ; while the average for the year was more than (1 
below, being (5.75. In the same month in 1894 the price was 
(3.37, the lowest of any month in the year, excepting Novem- 
ber, which was (3.36. Yet, for the entire nine years, the low- 
est average monthly price is for January, (4.11, while the 
lowest monthly price in 1900 was September, being the same 
figures, (4.11. It would seem, therefore, that there is no defi- 
nite relation between the market and the time of year. 

Uses of Spelter. 

In our report for 1899, page 34, is a discussion of the uses of 
spelter, which sums up the whole matter as follows, being a 
quotation from a letter received from Mr. R. P. Roth well : "I 
am informed that it is principally used in galvanizing, for brass 
and yellow metals, for electrical purposes, sheet metal, and in 
the cyanide processes. The consumption is about as follows : 
Twenty per cent, sheet, fifteen per cent, brass and yellow, fifty 
per cent, galvanized, and fifteen per cent, sundries. Of course 
these figures vary according to the conditions of the trade.'' 

The uses of spelter throughout the world during the past 
year have varied so little from those of the year preceding that 
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no marked variation could be noted. With seventy per cent, or 
more of the consumption being devoted to the production of 
galvanized ware and sheet zinc, it is evident that the demand 
for spelter will depend principally upon these uses for some 
time to come. In America our great demand is in the manufac- 
ture of galvanized wire for fencing, and of galvanized iron for 
construction purposes, with the sheet zinc being the next promi- 
nent use. It is probable that the total consumption of zinc in 
cyaniding works of the world hardly affects the markets to any 
considerable extent. 
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III.— COAL. 



nnHE total output of coal from the Kansas mines for the year 
1900 was- the greatest in the history of the state, both re- 
garding tonnage and aggregate values. The Hon. Edward 
Keegan, State Secretary of Mining Industries, kindly furnished 
advance sheets of his estimate, which is the source of information 
in the included tables for 1900. The total tonnage production is 
4,269,716. Table XI shows the annual production since 1880, 
with price per ton. According to his figures, the average price 
of coal in the state at the mines for 1900 was 11.2883, which gives 
a total value of $5,600,709.68. Of the total tonnage, Crawford 
county produced 2,336,998 tons and Cherokee county 1,357,631 
tons, a total of 3,693,629 tons for the Crawford-Cherokee field, 
or a little more than 86.6 per cent, of the entire production. 
Leavenworth county is third in production, with a credit of 
250,183 tons, or 5.857 per cent. Osage county is fourth, with 
a credit of 194,618 tons, or 4.536 per cent. These four coun- 
ties, therefore, aggregate 96.9 per cent, of the total production. 
A total of seventeen counties are producers of coal, but the re- 
maining thirteen, of course, produce small amounts. 

In 1901 the output increased slightly, reaching 4,793,374 tons, 
which, at |1.30 per ton, had a value of 16,231,386. 

Geologically considered, the Cherokee shales are by far the 
strongest producers, as shown in table XII. The importance 
of this shale bed as a coal-producer is shown at the right hand 
of the table, where the per cent, of coal production for the dif- 
ferent geological horizons is given. It will be seen that during 
the last four years the Cherokee shales have produced an in- 
creasing proportion of the total state production, there being 
but slight oscillations in the per cent, from year to year. With 
more than ninety-three per cent, of the total coal production 

(30) 
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TABI.1S XI. 

SHOWING COAL PRODUCTION IN SHORT TONS (20GO lbs.). 1880 TO 1901, INCLUSIYE. 

With price per ton and valne of yearly product. 



Ybab. 



1880* 

1881* 

1882* 

1883* 

1884* 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892* 

1893 

1894 

1896 

1896 

1897 

1898 

1899 

1900 

1901 

Totals 

Output previous to 1880 . . 

Grand totals 



Production in 

short tons 
(2000 pounds). 



550,000 
750,000 
750,000 
900,000 
1,100,000 
1,440,067 
1,350,000 
1,570,079 
1,700,000 
2,112,166 
2,516,054 
2,753,722 
3,007.276 
2,881,931 
3,611,214 
3,190,843 
3,191,748 
3,291,806 
3,860,405 
4,096,895 
4,269,716 
4,793,374 



52,697,286 
3,000,000 



Price 


per ton. 


$1 ao 


1 35 


1 30 


1 28 


1 25 


123 


1 20 


1 40 


1 50 


1 48 


1 30 


1 31 


1 3Ii 


1 37i 


1 351 


1 12} 


1 on 


1 07 


1 06} 


1 25 


1 28 


' 1 30 




1 50 







Value of yearly 
product. 



1715,000 
1,012,300 
975,000 
1,162,000 
1,375,000 
1,770,270 
1,620,000 
2.198,110 
2,560,000 
3,126,006 
3,170,870 
3,607,375 
3,964,568 
3,960,331 
4,899,774 
3,590,141 
3,227,357 
3,488,380 
4,193,159 
5,124,248 
6,500,709 
6,2ai,386 



167,441,984 
4,600,000 



65,697,286 $71,941,964 



^Figures for 1880 to 1884. indusiTe, and 1892, taken from United States Geological Surrey 
reports. All others taken from reports of State Inspector of Coal Mines. 



coming from these shales, it is apparent that other coal-fields 
are of little importance as producers under present conditions. 
The Cherokee shales lie at the base of the Coal Measures. 
The Osage shales lie about 1750 feet above them. They pro- 
duce nearly five and five-tenths per cent, of the total production, 
leaving but little over one per cent, to be obtained from the 
1750 feet of Coal Measure formations lying between -these two 
great shale beds. The small amount of coal obtained from the 
Cretaceous beds to the west is important to parties operating 
the mines, but, compared with other parts of the state, it is very 
insignificant. It is hoped the new developments in Jewell 
county may appreciably increase the western production. 
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New Developments. 

Few new developments in the way of discovering new coal 
territory were made during the past two years. A prospect 
well was drilled at Atchison, which resulted in the discovery of 
a three-foot bed of coal at a depth of 1126 feet beneath the sur- 
face. The well is situated on the west bank of the Missouri 
river, about two and one-half miles below the union depot. It 
was drilled by the Sullivan Machine Company, of Chicago, at 
the instance of public-spirited citizens of Atchison, who contrib- 
uted liberally to the project. 

The University Geological Survey had previously expressed 
an opinion that there was a strong possibility of coal being found. 
This statement was rendered from the well-known fact that the 
Cherokee shales passed to the northwest, and must therefore 
underlie Atchison. They were reached at a depth of about 828 
feet and continued to a depth of 1305 feet, making them nearly 
500 feet thick at that place. Coal was found in eighteen dif- 
ferent places ; three of which may possibly be of economic im- 
portance. At a depth of 800 feet, twenty-two inches of coal 
was found, which seems to correspond with the Leavenworth 
coal ; at a depth of 1126 feet, thirty-six inches of coal was 
found ; and at a depth of 1190 feet, twenty-eight inches of coal 
was found. The remaining thin beds of coal aggregate forty- 
seven inches, making a total of over eleven feet of coal passed 
through by the well, all but eighteen inches of which was in 
the Cherokee shales. We have, therefore, at this place, within 
the Cherokee shales, nine and one-half feet of coal, besides a 
comparatively large quantity of rich bituminous shales. 

By special arrangement made with the prospecting company, 
the Survey kept an assistant at the well during the entire 
time drilling was in progress. The core was delivered to him 
directly from the core barrel, was examined, boxed, carefully 
labeled, and shipped to the University museum, where it is now 
lodged. The first two heavy beds of coal, the one at 800 feet 
and the one at 1126 feet, were carefully sampled by the writer, 
and submitted to Mr. E. B. Hayes, who analyzed them. 

See table XII. 
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The entire record, with elaborate notes by Mr. L. N. Mor- 
scher, one of the parties who watched the drillings is so impor- 
tant a record of the strata of the Coal Measures at this place, 
as well as so full a description of the physical characteristics 
of the strata, that it may well be published entire, although it 
has already been published in part by Mr. A. E. Langworthy. 
Plate I is a drawing made to represent the same, and may be 
studied in connection with the log. 



Ltog of Atchison Deep Well, with Notes on Same. 

By L. N. HoRSCHmi. 

Note. — The term ''slickensides," as here used, is fcorro.wed from 

operators, and refers to seams or cracks of any kind which have smooth 

walls. Probably none of them are like ordinary slickensides. 

No. of Depth of 

stra- Kind of stratom. staittam. 

tarn. tt, in. 

1 Clay and loose rock 18 — 

2 Clay shale 6—0 

3 Sandstone, very shaly, of thin, uneven laminse, alternating 

between light gray and very dark gray 7 — 

4 Shale, light in color, with many sandstone streaks in it. . . . 33—0 

5 Sandstone, very calcareous, being almost a limestone in 

places, with many small fossils 1—2 

6 Shale, blue, with streaks of sandstone and limestone; a 

heavy lamina of sandstone occurring at 103; merges 
into next; some pyrite-oovered fossils occur at 100-6 
and 101 39—10 

7 Limestone, nodular, with some shale and fossils 2 — 

8 Shale, sandy 53—0 

9 Sandstone, with many pyrite nodules, especially at 163. . . . 7-0 

10 Shale, dark blue, rather sandy 9—0 

11 Sandstone, of light color, fine grain, firm texture 3—0 

12 Shale, sandy, very streaked, a soft place occurring from 

183 to 183-6 ; the shale merges mto sandstone 11—0 

13 Sandstone, shaly, which by an uneven surface joins onto 

the limestone beneath 34 — 

14 Limestone, hard, dark blue , 2—0 

15 Shale, blue, with much contorted, wavy layers; some 

nodular pyrite occurs in upper portion 8 — 

16 Sandstone, shaly 2—0 

17 Shale, sandy, merging into sandstone, with very uneven 

grains and lenticular layers 3 — 

18 Sandstone, uneven-grained, and lenticular layers of light 

and dark colors ; very soft at 243 and merges into lime- 
stone below 5—0 



the drill 
, shining 



Total 
depth, 
ft. in. 

18—0 
24-0 



31—0 
64—0 

66—2 



10&-0 
107-0 
160—0 
167—0 
176-0 
179-0 

190—0 

224r~0 
226-0 

234-0 
236-0 

230-0 
244-0 
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No. of Depth of 

stra- Kind of stratum. stratnm. 

tnin* ft* in. 

19 LdmestoDe, the first foot buff, somewhat brecoiated, then 

two feet dense, smooth, and of blue color, then rock 
hardens, with many lighter and cherty patches; contains 
many small fossils; shale partings occur — about two 
inches at 251, four inches at 257, two inches at 258, and 
three inches at 261 ; stone very silicious at 263, and at 
264 it merges into blue sandstone 20—0 

20 Sandstone, blue, merging into sandy shale 3 — 10 

21 Shale, sandy, parted by sliokensides from the limestone be- 

neath 0—2 

22 Limestone, shaiding from light blue to buff, merging into 

shaly sandstone 1 — 

23 Sandstone, shaly, witii lenticular-shaped layers ; a five-inch 

layer of breccia and slickensides occurring at 271. 12—0 

24 Shale, blue 2—0 

25 Limestone, the first four feet porous, of oolitic tendency, 

and rather dark; lower stratum lighter in color and 
dense in structure, rapidly merging into the shale below, 8 — 

26 Shale, sandy, with sandstone masses at 326; merges 

through coarse sand into the limestone below 35—0 

27 Limestone, in alternate layers, of light color and smooth 

grain, from two to three inches thick, and dark, sandy 
limestone layers, from one>half inch to twelve inches 
thick; layers firmly joined together by very uneven 
surfaces 11 — 

28 Shale, blue, carrying many fossile and much pyrite, well 

defined from limestone below 3—0 

29 Limestone, hard, blue, with upper surface covered with 

coal fiecks; bed contains many streaks of lighter-col- 
ored limestone and patches ef darker flint, some of 
which are five inches across ; upper portion of bed has 
manv vertical seams filled with white fiint; also sandy 
lAtches one to three feet ai)art; crystalline from 343 to 
345, somewhat oolitic, and contains many small fossils; 
. 345 to 346 contains many larp^e fossils; a three-inch 
shale parting at 345 and a six-inch dark blue shale 
parting at 348; sandy limestone below 9—0 

30 Shale, blue, very dark at 350 2—8 

31 Shale, black, one inch very dark and tarry, giving flame 

when ignited 1 — 4 

32 Sandstone ; dark masses of limestone nodules and coarse 

sand well cemented 1 — 

33 Shale, blue, mortar-like, with coarse sand and grains of py- 

rite ; slickensides at 356, 357<-2, 360, 361, 361-6 9—0 

34 Limestone, very porous at 363 and 364, middle portion 

dense, hard, and of blue color, last two feet streaked 
with dark lenticular masses, finally merging into shale, 5 — 

35 Shale, green, with limestone nodules at 369-6 to 371; 

slickensides at 373 5—0 

36 Shale, blue, slickensides at 373, and last five inches full of 

limestone nodules; merges into limestone 5 — 

37 Limestone, very light in color at 379, soon becomes nodular, 

and at 383 changes into shale mixed with limestone .... 5—0 



Total 
depth 
ft. in. 



264-0 
267—10 

268-0 

269—0 

281-0 
283-0 

291—0 
326—0 



337-0 
340-O 



349-0 
351—8 

353-0 

354-0 

36a-0 

368-0 
373-0 
378-0 
383—0 
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Mineral Resources of Kansas. 



No. of Depth of Total 

8tn- Kind of stntam. Btratam. depth, 

turn. ft. in. ft. in. 

38 Shale, mixed with limestone, with a fbur-inoh shale parting 

at 38i-9 and a twelve-inch iwrting at 385 4—0 387—0 

39 Limestone, very white, the upper surface rough and uneven, 1 — 388—0 

40 Shale, blue, mixed with limestone bands 4—0 392—0 

41 Limestone, dark-banded, contains many fossils 5—0 397—0 

42 Shale, black 2—0 399-0 

43 Shale, dark blue, containing many fossils 9—0 406—0 

44 Limestone, containing much shale and many fossils ; merses 

through fossiliferous shale containing limestone nodmes 

into a dark shale. . . .- 3—0 411—0 

45 Shale, dark blue 1—0 412—0 

46 Limestone; a concretionary mixture of fossil-bearing lime- 

stone and shale 5—6 417—6 

47 Lunestone 0—6 418—0 

48 Limestone, very nodular and shaly 1-0 419—0 

49 Shale, smooth, blue, with fossils.. 4—0 423—0 

50 Shale, blue, which darkens and becomes filled with lime- 

stone nodules toward the bottom 4 — 427 — 

51 Limestone, very nodular, with shale 2—6 429—6 

52 Limestone, nodular 5 — 6 435—0 

53 Limestone nodules, with shale 4 — 439—0 

54 Limestone, fossil bearing, with dark streaks, containing 

many fossils ; a shale parting at 443 9 — 448—0 

55 Limestone, with last two inches nodular 6—0 454—0 

56 Shale, blue, with some limestone 8 — 462—0 

57 Limestone nodules, cemented with shaly material 2—0 464—0 

58 Limestone, blue and fine-grained, with pyrite crystals and 

many horizontal seams of partings 9—0 473-0 

59 Limestone, blue and fine-^ined, with dark horizontal 

streaks every twelve or eighteen inches 8—0 481 — 

60 Shale, dark blue, merging into black shale, the blue contain- 

ing many fossils and the black much pyrite 4 — 485 — 

61 Limestone 0—6 485—6 

62 Shale, black 0—6 486-0 

63 Lunestone 0—6 486—6 

64 Limestone, dense, two inches fossiliferous at 497 15—0 501—6 

65 Shale, blue, resting on a parting of bituminous ooal too 

thin to measure 1—0 502—6 

66 Shale, sandy 0—7 503—1 

67 COAL i)arting, one-eighth inch. 

68 Shale, sandy 0—5 503—6 

69 COAIi parting, one-eighth inch. 

70 Shale, sandy, even-grained 4—6 506—0 

71 Shale, sandy, the last two feet close-grained, with light- 

grained sandstone bands 4—6 512—6 

72 Shale, dark and sandy 0—6 513—0 

73 C O AL 0-1 513-t1 

74 Shale, coarse, sandy, with limestone nodules 1 — 11 515 — 
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No. of Depth of Total 

■tra- Kind of stratam. stratam. depth, 

tmn. ft. in. ft. in. 

75 Bhale, sandy, with pyrite at 516 i— 519 -0 

76 Limeatone, light-oolored 1—0 520-0 

77 Shale, dark and sandy, with uneven, light-oolored layers, 

streaked with sandstone ; many f oesils 42—0 562 — 

78 Clay shale, rather firm 15—0 577—0 

79 Shale, blue, cloae-e^rained 5—0 582—0 

80 Shale, blue, very wavy-layered 2—0 584-0 

81 Sandstone, fine-grained, shaly, with many lentioular masses 

of pure sandstone and wedges of limestone; a limestone 
parting of one inch occurs at 585-^, while the last six 

inches are very calcareous 5 — 589—0 

82 Shale, blue clay, very friable 6-0 595-0 

83 Shale, clay, fine-grained, of varying colors, blue, yellow, red, 

etc., and very calcareous, especially at 596 2—0 597—0 

84 Shale, clay, very friable 1-0 598-0 

85 Shale, clay, of red and yellow marbling 1— d 599—0 

86 Shale, calcareous, the grain being very curly at 601 to 603, 

resembling graining of wood about a knot; many lime- 
stone nodules occur at 602 and slickensides at 603 and 

605 7—0 606-0 

87 Shale, red, clay, full of slickensides between 607 and 612, 

the angle of slickenside parting about thirty degrees from 

the horizontal C— 612— C 

88 Shale, smooth, dark blue 2-0 614—0 

89 Limestone, fairly dense and granular, the upper surface 

uneven and shaly 0—6 614—6 

90 Shale, red 1—6 616-0 

91 Shale, blue, clay, which merges into sandstone 2—0 618 — 

92 Sandstone, gray 4—0 622—0 

93 Shale, fine-grained, blue and sandy, with pyrite at bottom 

of layer 2—0 624—0 

94 Shale, clay^ firm and dark blue, the last twelve inches very 

dark, with slickensides at 625-3, 625-4, 626, crossing at 
angle of forty to the horizontal, and at 268 at eighty de- 
grees 3-6 627—6 

95 COAL, which merges into black shale 0—3 627—9 

96 Shale, black 0—2 627—11 

97 Shale, dark and very calcareous, with many limestone bands ; 

fossil plants in black shale 1—1 629-0 

98 Shale, soft and friable, resembling fire-clay 2—0 631—0 

99 Limestone 4—0 635—0 

100 Shale, with limestone bands, color growing darker with 

depth 3-0 638—0 

101 Limestone masses, very foesiliferous, with much shale, three- 

inch streak at 640-1 ; one inch at 640-5 ; one inch at 640-9 ; 

one inch at 641-1, and two inches at 642-7 5—6 643—6 

102 Shale, dark blue, full of lunestone streaks 6—0 649- 6 

103 Limestone, argillaceous, and clay shale, streaked and very 

curly grained 1—6 651—0 



35 



I 



te 

wi 

a ' 

fa^ 

rii 

w£ 

til* 

ut< 

I 

an. 

Th 
Cb 
un 
fee 
60« 
fer 
po3 

CO 5 

th:r 
th^ 
th^ 
cot 

tb€ 
ti0 
dii 
lat 
loc 

an 

aa 



I 



Hawohth.] 



Coal. 



39 



No. of Depth of 

■tra- Kind of 8tratam« stratanu 

tain* ft* in* 

140 Shale, sandy, BlickensideB at 45 and 30 degrees to horizon- 

tal, forining a wedge at 778-6 ; a ooal-iined sliokenside 
parting at 35 degrees to horizontal at 77^2, between 
sandy shale sides; coal streaks occur at 77&-8; coal part- 
ings at 780-5, 780-10, 781-3, 781-4, 781-7, 781-9, 781-11, 
78S-2, 782-11, the last quarter inch bein^ good coal; also 
a streak of fine-grained black shale with some sand- 
stone at 785 to 786 14—9 

141 Shale, dark, with many thin, fine- grained calcareous bands ; 

shale firm and close-grained and slaty; last twelve 
inches almost clear of calcareous bands, few of which 
exceed one-half inch thick 6—0 

142 COALy appears to be a very good quality, but with some 

thin sand or shale streaks in it; the core roof does not 
show a sharp parting from coal, although coal is sharply 
defined from clay below by horizontal slickenslide 1 — 10 

AnalytU of lower Mixteen inc?ie» of coo/, bu E» B, Hayet: 
Moisture, 2.76; yolatile combnatible, 88.90 ; fixed carbon, iS.80: 
total ash. 14.44 ; sulphur, 6.24. The upper six inches of this coal 
is quite shaly, so it was not included in the analysis. 

143 Shale, very dark 0—1 

144 Shale, blue, very friable, nodular, falling into lumps easily, 2—10 

145 Limestone,' mixed with shale gradually merging into lime- 

stone, with shale partings occurring at 8(H-2, 805, 805-6, 

807 4—1 

146 Shale, blue, very friable and nodular 2 — 8 

147 Sandstone, calcareous, with shaly tendency 4 — 

148 Shale, sandy 4—11 

149 Shale, soft and sandy, as shown by drill and reamer cut- 

tings 4 — 

150 Shale, dark blue 0—5 

151 Shale, very dark calcareous and sandy, so full of streaks 

and nodules of limestone as to be almost shaly, curly 
grained limestone; dark partings occur at 826-6 and 
827-11, 828-1, dark, shaly from 828-1 to 82»-4, the last 
merging into dark blue clay shale, a very dark parting 
at 829-4 5—6 

152 Shale, light, firm and sandy, merging into sandstone — ^9 

153 Shale, fine-grained, firm, dark, sandy 2—2 

154 Shale, dark 1—1 

155 Shale, firm and dark 1—2 

156 COAL, rather brittle 1—0 

157 Shale, dark, sandy, with black iron nodules and pyrite ; 

also limestone nodules ; pyrite especially plentiful at 837, 3 — 

158 Shale, very dark, curly grained, and limestone nodules 0—6 

159 Shale, dark 4—0 

160 Shale, light calcareous and sandy, rough-grained, merging 

into next below 1 — 

161 Shale, light and smooth-grained, merging into next below, 0-^ 

162 Sandstone, firm, light in color, with limestone concretions 

at 857-^ to 857-8 15-0 



Total 
depth, 
ft. in. 



793-0 



79^-0 



800-10 



800—11 
8a3— 9 

807—10 
810-6 
814-6 
819-^ 

823-5 
823—10 



829-4 
830—1 
832-3 
833-4 
834—6 
835—6 

838-6 
839—0 
843-0 

844—0 
847—0 

862-0 



40 Mineral Resources of Kansas. 

No. of Depth of Total 

Btra- Kind of Btratara. ■tratmn. dapth. 

tarn. ft. In. ft. in. 

163 Shale, dark, smooth 16—2 878—2 

164 I*yrite, cemented with dark shale 0—3 878—5 

165 COAIi. fair quality, lower side showing fracture through 

which water came up and at or near which the salty 

water came in 0—9 879—2 

166 Shale, light, sandy, of rather firm, massive texture, almost 

a fire-clay 2—10 882—0 

167 Shale, soft, with dark, hard limestone, nodular, and an 

angular broken lump of coal being embedded in the 

core at 886, evidently broken from the vein above 4 — 886—0 

168 Shale, light, sandy; the core had to be bored out, as it 

choked in core barrel of drill 1 — 887—0 

169 Shale, coarse and sandy, with vertical veins of calcareous 

material 2—0 889—0 

170 Shale, fine, sandy, with limestone nodules 1—0 890—0 

171 Shale, sandy, with uneven vertical limestone seams ; shale 

light in color 2—6 892—6 

172 Shale, light 1—0 893-6 

173 Shale, firm, sandy ... 6-0 899-6 

174 Shale, hard, close-grained, sandy, the layers in some cases 

dipped 20 degrees to horizontal, mostly light blue-gray, 10 — 2 909 — 8 

175 Shale, very sandy, layers tipped 40 degrees to horizontal . . 2 — 4 912—0 

176 Sandstone, shaly, micaceous, layers tipped 30 degrees 1—5 913—5 

177 Shale, very sandy, almost a sandstone, with sandstone 

partings 1-0 914—5 

178 Sandstone, many dark layers, dipped 20 degrees ; shaly 928 

to 930, and rather clear, fine grained at 914 to 924 21—7 936—0 

179 Sandstone, full of carbonaceous streaks, 936 to 937-2 ; 937-2 

to 937-9, clear-grained sandstone ; 937-9 to 938-6, sand- 
stone much filled with coal ; 938 to 940-2, gray sandstone 
almost free from coal ; at 940-2 a quarter-inch coal parting 
between sandstone layers inclined at 15 degrees ; 940 to 
940-2, uneven coal streaksand sandy nodules embedded in 
sandstone ; 940-6 to 942, clay with thin streaks or mark- 
ings of coal; 942 to 942-5, sandstone with coal markings; 
942^ to 943-3, sandstone with many nodules and large 
irregular lumps of shale intermixed with ooal ; 943-3 to 
943-10, sanr4 Jtone with many ooal specks; 1 inch of very 
sandv coal occurs at 943-8 to 943-9, being perhaps one- 
third coal ; 943-9 to 945-10, sandstone with many coal 
partings, especially at 944, 944-2, 944-6, 944-8, 945, and 
945-3, all of these being very sandy and of lenticular 
shape, rather embedded carbon masses than partings ; 
shale nodules occur at 944-4, 945-2, and the mass is al- 
most shale from 945-3 to 945-10 ; pyrite nodules occur at 
943-10 and 944-8; 945-10 to 946-8, close, dark, very curly 
grained sandstone, the layers in some oases being in- 
clined as much as 45 degrees to others ; 946-8 to 947, 
sandstone with many markings, especially at 946-10, 
946-11, 947 ; this portion also contains some pyrite ; 947 
to 948, sandstone mottled with light and dark muddy 
patches, the dark portions in some cases seemingly 
spheroids composed of concentric layers ; 948-7 to 949- 
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No. of Depth of 

8tra- Kind of atratam. stratam. 

tom* ft* in. 

6 is a very dark mixture of sandstone and coal ; 949-6 to 
952, light sand with some streaks of ooal, especially at 
949-9, 949-11, 960, 952, 952-1 ; 952 to 956-4 is gray sand- 
stone, with dark patches at 953-9, 653-10, 954-8, 956 to 
965-4 ; 955-4 to 955-6, many coal markings; 955-8 to 966- 
6, the sandstone shows an irregular graining almost like 
that of curly grained maple; 956-9 to 975, sandstone 
with some coal specks and muddy patches or markings, 
especially at 977 and from 981-6 to 985 ; at 961-6 a yery 
dark micaceous sandstone occurs, inclined 45 degrees to 
the horizontal ; 985 to 990, sandstone with many muddy 
patohes, also shale partings at 986, 987, 967-6, the part- 
mgs at from 40 to 45 degrees to the horizontal ; 990 to 
990-2, dark, heavy-grained sandstone with coal streaks, 
especially at bottom ; 990 to 990-2, unevenly grained 
sandstone with coal specks ; at 992-2 coarse sand and 
small gravel ; at 992-2 lie two ooal seams, the upper, 
horizontal one intersects a thicker coal parting which 
lies at 45 degrees to the horizontal ; 992-2 to 995-10 is 
light, clear-grained sandstone 59 — 10 

180 COAL. —1 

181 Limestone nodules embedded in sandstone and shale, the 

sandstone and limestone being very dark — 7 

182 Sandstone 11—3 

183 Sandstone, with some coal streaks, especially at 1008-4, 

1014, and 1016; coal at the bottom 10—0 

At 1008 feet, after the drill-rods were taken from the easing, 
water rose from thirty inches below the top to the top of the three- 
inch casin^r in seventy-five seconds, equaling 170 oabic inches per 
minute flow. 

184 Shale, dark and sandy, almost sandstone 2 — 8 

185 Shale, dark, with lenticular masses of gray sandstone show- 

ing color markings 27 — 7 

186 Shale, dark, sandy, with lenticular masses 2—0 

187 Sandstone, light gray, with carbonaceous streaks, at 1059, 

at forty degrees to the horizontal ; also at 1063 to 1063-4 

a coal parting 20 — 

188 Shale, blue, clay, and sandy 1—0 

189 Shale, smooth, firm-grained, and sandy 2 — 8 

190 Shale, very dark and friable — 4 

191 COAL. 0— 2i 

192 Sandstone, very dark, filled with pyrito, the rock very dense, 

hard, and unevenly grained 1 — * 

193 Shale, dark, carbonaceous, with embedded lenticular masses 

of sandstone 5 — 6 

194 Shale, light-colored and sandy,, with many thin sandstone 

layers 5 — 6 

196 Shale with sandstone partings, and sandstone with shale 
partings ; very irregular dark shale and light gray sand- 
stone alternating, the layers being at all angles, from 
horizontel to thirty degrees from horizontal, the shale 
more or less carbonaceous in places 25 — 6 



Total 
depth, 
ft, in. 



995-10 
995—11 

996-6 
1007—9 

1017-9 



1020—5 

1048-0 
1050-0 

1070-0 
1071-0 
1073-8 
1074-0 
1074-2J 

9i 1076-0 
1081-6 
1086-0 



1111-6 



42 Mineral Resources of Kansas, 

No. of Depth of 

atra- Kind of Btratom. itratam. 

torn. ft. in. 

196 Shale, dark, with lenticular and fantastic nodules and sand 

partings 1—6 

197 Shale, dark, carbonaceous, with sandstone partings 1 — ^2 

198 Sandstone, light gray, with clay partings, very greasy or 

soapy to the touch, at 1114-4, 1114-6, 1114-^, 1114-11, 

and 1115-2 2-4 

199 Sandstone, light gray, in thin layers, from one-fourth to in 

inches thick, with dark shale partings 2 — 4 

200 Shale, very dark, carbonaceous, almost a coal 0—10 

201 COAL. 0—1 

202 Sandstone, cemented with shaly limestone. At this point 

salt water seemed to increase, as it could be tasted in 

the pump water very perceptibly 3 — 3 

203 Sandstone, light-colored and fine-grained — 6 

204 COAL 3—0 

Averciges for entire S6 inehea^ by E, B. Hayea: lioistore. 4.11 ; 
volatile oombuBtible, 42.02: fixed carbon, 48.75 ; total sulphur, 2.57 ; 
total ash. 7.12; iron aa Fe,0,, 8.06. 

Beat sample: Moisture, 2.06 ; volatile combustible, 44.66; fixed 
carbon, 48.31 ; total ash, 4.96 ; sulphur, 1.96. 

205 Sandstone 3—6 

206 Shale, very dark, and rich carbonaceous, with much pyrite, 3 — 9 

207 COAL :.... 0-6 

206 Sandstone, hard and dense, with pyrite parting at 1134-7, 1—0 

209 Sandstone, clear gray 2—0 

210 Sandstone, with carbonaceous masses and streaks becoming 

more towards the bottom ; many carbonaceous streaks 

at six inches and a foot from the bottom 7—9 

211 Shale, dark or black 3—0 

212 Sandstone, flinty, porous 0—5 

213 Sandstone, unevenly bedded with dark spots and shaly part- 

ings 1 — 1 

214 Shale, black 0—6 

215 Shale, a little less dark than the former 2—0 

216 CO ALy some of it ground away in drilling 0—4 

217 Shale, dark, carbonaceous — 4 

218 Sandstone, dense, dark gray — 8 

219 Sandstone, light gray, with dark gray streaks and a few 

streaks of coal 3—3 

220 Sandstone, clear white, with but few dark streaks in it. . . . — 3 

221 Sandstone, full of carbonaceous streaks 1 — 2 

222 Sandstone, soft; 1159 to 1159-2, clear, with but little car- 

bon ; 1159-2 to 1160-9, firm sandstone, full of carbon 
streaks ; 1160-9 to 1161, firm sandstone, with some coal 
and some pyrite in it ; 1161 to 1162, firm sandstone full 
of carbon, much of it in honeycombed or cellular nod- 
ules, also some pyrite in much the same form; the last 

ten inches are rather free from carbon and pyrite 6—10 



Total 
depth, 
ft. in. 



1113-0 
1114—2 

1116-6 

1118-10 

1119—8 

1119—9 

1123-0 
1123—6 
1126—6 



1130—0 
1133—9 
1134—3 
1135—3 
1137—3 

1145- 
1148-0 
1148—5 

1149-6 
1150-0 
1152—0 
1152—4 
1152-8 
1153—4 

1156-7 

1157—10 

1159-0 
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No. of Depth of Total 

■tra- Kind of atratam. atratam. depth, 

torn, ft in. ft. in. 

223 Shale; black; 1165-10 to 1165-11, fine-grained, black shale; 

1165-11 to 1166, black, with layers of coarse sand ce- 
mented with shale filling; 1166 to 1166-1, fine, black 
shale ; 1166-1 to 1166-2, shale containing two layers or 
coarse sand ; 1166-2 to 1166-6, black, car^naoeous shale, 
with many layers of coarse-grained sand, well cemented, — 8 1166—6 

224 COAL 0—2 1166—8 

225 Shale, carbonaceous and black 0—2 1166—10 

226 Shale, dark, fossiliferous ; 1167-6 to 1168-6, black, with 

much pyrite; 1168-6 to 1169-6, black shale, with much 
pyrites 1169-6 to 1174, black, carbonaceous shale, with 
many slickensides, which have high, mirror-like polish, 
especially between 1170 and 1173 ; shale is lighter and 
has more sand at 1172 and 1172-6; from 1174 to 1174-6, 
dark, with many carbon specks and some limestone; 
1174-6 to 1177, black shale, with most limestone, es- 
pecially from 1174-6 to 1176 ; from 1177 to 1179, shale is 
black and carbonaceous; 1179 to 1181, very black shale, 
with much carbon and some fine sand ; 1181-3 to 1181-4 
is dense, hard, bright pyrite partings ; 1181-4 to 1185-3, 
a smooth, black, carbonaceous shale, with pyrite-filled 
seams, both vertical and horizontal ; also some pyrite 
nodules. At this place, after stopping the drill-rods, the 
water rose from 7^2 inches below the top to the top of 
3-inch casing in 12 seconds, equaling 265 cubic inches 
per minute. This agreed with the fiow as checked by 
measuring at surface. 1185-3 to 1187-9, black shale. . . . 20—11 1187—9 

227 COALiy first ten or fifteen inches soft, as shown by action 

of drill and cuttings brought up; the latter rather 

spongy under the teeth, and had a rotten- wood taste. . . 2 — 4 1190—1 

228 Shale, black, 1190-1 to 1192-6; some sand at 1192-5; 1192-6 

to 1197, dark shale, very hard and dense, much sand, 
and some sandstone markings, especially at 1193 to 
1194-6; many carbon specks below 1196; 1197 toll97-6, 
black shale, with much carbon in lenticular masses at 
1197-2, 1197-4, 1197-6 7-5 1197—6 

229 COAL, very brittle 1—3 1198—9 

230 Shale, dark; 1198-9 to 1198-11, black shale; 1198-11 to 

1200, dark clay shale, some sandstone and pyrite; a lime- 
stone layer filled with fossils at 1199; 1200 to 1201, dark 
blue shale, with many slickenslides; 1201 to 1203, dark 
brown shale, with sand and grains of pyrite; 12Ci3-l to 
1214, black shale, with some pyrite; 1206 to 1209, shale, 
smooth- grained; 1210-4 to 1216-3, dark shale, contain- 
ing many carbon specks and coal partings at 1215-6, 
1215-11, 1216-1, also many coal masses as wedges, some 
pyrite, both coal and pyrite occurring especially plenti- 
ful at 1216-1 and 1216-3; 1216-3 to 1218-6, the shale is 
dark blue ; 1218-6 to 1221-6, dark gray, sandy shale, 
very dense and fine-grained; 1223-6 to 1223-7, very 
clear; 1223-7 to 1224-3, dense, dark gray, sandy shale; 
1224-3 to 1226-7, blue sand shale, close in grain, firm in 
texture ; 1226-7 to 1248, dark sand shale, some slicken- 
sides, especially at bottom; 1248 to 1256-6, dark shale, 
full of highly polished slickensides, six inches of sand- 
stone shale occurring at 1250 to 1250-6 57—9 1256--6 
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No. of Depth of Total 

atra- Kind of stratam. stratam. depth, 

tarn. fc in. ft. in. 

231 COAL 0—11 1257-5 

232 SandBtone, sbaly ; 1257-5 to 1258-6, dark gray sandstone 

merging into clay ; 1258-6 to 1296, sandstone full of black 
shale partings, both sandstone and partings containing 
many pyrite concretions and grains 40 — 1 1297—6 

233 Shale, dark, with lenticular masses of sandstone; a little 

gas came from the depth of about 1298-6, enough to make 
a blaze 8 or 10 inches high ; it could be lighted only by 
allowing the machinery to stand a few minutes and then 
pumping water down into the well ; gas lighted soon after 
starting of drill on night of October 1, 1900 1—5 1298—11 

234 Sandstone, coarse, of a dark brown color, almost flinty con- 

glomerate, containing a little limestone and also thin 

wedge of coal at the bottom 0—1 1299—0 

235 Sandstone, clear, looeely bound, coarse-grained, almost 

white in color, full of nodules of lighter colored sandstone, 
which are better cemented; these lumps grow more 
abundant toward bottom, some black sandstone streaks 
occurring at 1307 to 1307-4, 1308-8, 1309-3; from 1310-8 
to 1311-4 much black standstone, forming a hard rock; 
1311-4 to 1313-2 is light-colored, loose- grained, and po- 
rous; 1312-2 to 1314, the sandstone becomes brown, merg- 
ing into gray limestone 16 — 1315—0 

Upon striking sandstone at 1299 the water flow nearly ceased ; the 
amount was measured, but it was a raero dripping : the water did 
not follow the rods so much on lifting them, although before 
this flow had been kept up, if not increased, in drawinor the rods 
up, which took 75 mioutes ; the first flow, struck at 879 feet, had 
choked up before the casing had been lowered to a depth of 888 ; 
the flow at the depth of 879 was about 170 cubic inches per minute 
when the well was standing open ; this increased but little until a 
depth of nearly 1107 was reacned when it began to increase ; the 
flow was measured at a depth of 1I8S, when it was found to be 
about 266 cubic inches per minute when well was standing free. 
At a depth of 1299 the porous sandstone was struck and the flow 
ceased. 

236 Limestone, crystalline; from 1315 to 1316-6 of very gritty 

texture; 1316-6 to 1353, flinty and rather crystalline, 
hard, dense, smooth, bluish-white limestone, with some 
thin shale partings at 1324, 1326, 1328 38—0 1353-0 

A few facts clearly established by the Atchison well record 
may be mentioned. The thickness of 500 feet of the Cherokee 
shales at this place is interesting, as it shows that they con- 
tinue to the north and northwest uninterruptedly to so great a 
distance. Their large carbon content also shows that they were 
marginal deposits — at least, that they were gathered under con- 
ditions favorable for the production and preservation of large 
quantities of vegetable matter. The detailed account of the 
sandstones within the Cherokee shales, given in Mr. Morscher's 
notes, corroborates the above conclusion. The frequent appear- 
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ance of ripple marks and wave marks, clearly shown in the 
core, are especially emphasized by him. 

The position of the various limestones and shale beds passed 
through by the well are good evidence that each formation is 
continuous to the northwest from their more easterly outcrop- 
pings — the same as in the southeastern part of the state. The 
positions they occupy also give evidence that little or no fault- 
ing or dislocation has occurred in this part of the state. Other- 
wise the strata would not be in place, as now found. 

The coarse conglomeritic layer found immediately above the 
Mississippian limestone implies an erosive time period between 
Mississippian and Coal Measure times. The same condition is 
evidenced in many other places in eastern Kansas where deep 
wells have passed through the Coal Measures. The distance 
below the surface at which the base of the Cherokee shales is 
reached, 1315 feet, is a little greater than was expected. In 
the estimate made to the Committee of Forty, in the autumn 
of 1899, it was stated that the base of the Coal Measures might 
be expected to be reached anywhere from 1200 to 1300 feet. 
The well, therefore, shows that the dip of the rock to the north- 
west is a little greater than was previously considered. The 
elevation of the mouth of the well at Atchison is about 795 feet 
above sea-level, which would place the bottom of the Cherokee 
shales 520 feet below sea-level. Deep borings at Kansas City 
have shown that the bottom of the Cherokee shales there are 
almost exactly at sea-level. The air-line distance from Kansas 
City to the well is about fifty miles. This would give a dip to 
the northwest for the surface of the Mississippian of about 10.5 
feet to the mile. 

A deep well recently drilled at Saxton, Mo., already men- 
tioned, about six miles east and a little south of St. Joseph, 
Mo., gave slightly different results, as the Mississippian lime- 
stone was reached at a shallower depth. This, in connection 
with surface indications, seems to imply that Atchison lies in a 
synclinal trough having an axis trending northwest and south- 
east. The coal at Atchison being more abundant than has been 
found further to the north or south, in connection with the 
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above, naturally leads to the inquiry, whether or not Atchi- 
son is not situated over an ancient lagoon in which coal of un- 
usual richness was deposited. If this were true, one might 
reasonably expect the same or similar coal to be found further 
to the northwest at a depth which may be determined for any 
point by taking into account the westward dipping of strata. 
This is a question of great importance, and one which will be 
considered further by the Survey. The deep prospect wells 
already drilled in the vicinity of Horton are too shallow to test 
the question of the presence of coal, as none of them were car- 
ried deep enough. 

The knowledge gained from this well throws light upon a 
number of problems connected with local and general geology. 
Starting as it does from near the base of a well-known horizon, 
the Oread limestone, and continuing to the base of the Coal 
Measures, it gives positive data regarding thickness of strata 
which are much more satisfactory than estimates made by meas- 
urements upon the upturned edges of nearly horizontal strata. 
This may become of even more importance than is recognized 
at present, as nearly all horizons connected with either coal, 
gas or oil in Kansas are penetrated. It has supplied heretofore 
missing data regarding the Atchison syncline, the existence of 
which is indicated at the surface, but not to as great an extent 
as in the lower levels. The character of the rocks adjacent to 
the contact line between the Coal Measures and the Missis- 
sippian is well shown, while the porous properties of the lower- 
most sandstone at the base of the Coal Measures may become 
of great importance from the engineering standpoint in connec- 
tion with operations of mines working the deep-seated coal. 

The Oread limestones have been traced entirely across the 
state of Kansas, from the south line near Sedan to the Missouri 
river just above Leavenworth, and up the river to where they 
pass permanently under the river level, near St. Joseph. 
Throughout this distance of over 200 miles they vary slightly 
in level, giving gentle undulations to their tracings on a verti- 
cal north and south section. But nowhere is the irregularity 
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in levels of the Oread equal to variations in level of the base of 
the Coal Measures. 

At Atchison the base of the Upper Oread is about 862 feet 
above tide, at Leavenworth about 975, at Lawrence about 1002, 
opposite Ottawa about 1041, at Burlington about 1083. It 
therefore dips to the northeast about one and one-half feet to 
the mile from Burlington to Lawrence. From Lawrence to 
Leavenworth it retains about the same angle, dipping about 
one foot to the mile. But from Xeaven worth to Atchison it 
dips 6.6 feet to the mile, or 3.5 feet to the mile from Lawrence 
to Atchison. 

The level of the top of the Mississippian limestone to the 
bottom of the Coal Measures, as shown by deep borings, is as 
follows: Atchison, -520; Lawrence, -470; Ottawa, -189; Bur- 
lington, -473. This latter record is corroborated by different 
wells southeast of Burlington, where the limestone surface is 
known to dip to the west. Thus, at Neosho Falls it is -302, at 
Neodesha about -275, etc., making the Burlihgton level as given 
very probable. The upper surface of the Mississippian, there- 
fore, dips southwest from Ottawa to Burlington almost eight 
feet to the mile ; from Ottawa to Atchison it dips northward 
about five feet to the mile, which establishes an anticlinal ridge 
in its upper surface in the vicinity of Ottawa. 

The data just given may serve also to determine the thick- 
ness of the Coal Measures below the base of the Upper Oread 
limestone. At Atchison this distance is 1387 feet; at Law- 
rence, about 1480; at Ottawa, 1230; at Burlington, 1556. A 
deep well was drilled at Saxton, Mo., during the past summer, 
by the same company that drilled the Atchison well. Saxton 
is about six miles southeast of St. Joseph, or about twenty-five 
miles northeast of Atchison, and has an elevation of 881 feet. 
The mouth of the well is but a few feet below this point — we 
will say ten. The bottom of the Coal Measures was reached at 
1077, or at 206 below tide. There is, therefore, a rapid rise 
in the upper surface of the Mississippian northeastward from 
Atchison equaling 12.5 feet to the mile. On the surface this 
rise begins about six miles north of the city. 
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From the above data, it will be seen that there is a marked 
synclinal trough under Atchison, with the south wall at Ottawa 
or beyond, and the north wall probably beyond the limits of 
our detailed knowledge. To the south from Ottawa the upper 
surface of the Mississippis^n dips to the southwest much faster 
than the Ore^ limestone does, as given above. We must con- 
elude, therefore, that the Atchison syncline and ridges north 
and south of it owe their existence partly to conditions exist- 
ing during Coal Measure time, and partly to subsequent earth 
movements which intensified the irregularities already existing. 

The above confirms an idea the writer has had for years, but 
for which there were not sufficient data to warrant its publica- 
tion, namely, that during Coal Measure time conditions were 
favorable for the unusual accumulation of earthy sediments in 
a submarine valley under portions of northern Kansas, with a 
corresponding ridge to the south, which is now marked as a 
gentle anticline, partially determined by earth movements sub- 
sequent to Coal Measure time. A comparison of the Atchison 
limestones below 481 feet with the same limestones to the south 
shows that here they are much less prominent than in the south- 
ern part of the state. A deep well at Topeka, and one still 
farther west, at McFarland, reveal the same conditions. This 
was commented upon recently, but without any suggestions as 
to cause. The physical properties of the sandstones and shales, 
as is so well brought out by Mr. Morscher in his notes, indicate 
strongly that this area was a subsiding one during Lower Coal 
Measure time, and that the accumulation of sand and silt was 
so great and continuous limestone could scarcely be formed. 
Such conditions were more favorable for coal formation than 
those favoring the production of larger amounts of limestone, 
and probably accounts for the much greater abundance of coal 
in the vicinity of Leavenworth and Atchison than is found along 
a line including Paola, Ottawa, Garnett, and Emporia. 

The anticlinal ridge above mentioned seems to extend at least 
half way across the state. It has been noticed as being promi- 
nent at many places. Now we have positive knowledge of its 
existence in the east end of the state, and in the vicinity of 
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Hutchinson, as is clearly and positively shown by the geologic 
section published by Mr. M. Z. Kirk.* This section shows that 
Hutchinson is immediately oyer a slight anticline, plainly ap- 
parent in the salt beds and the overlying Wellington shales, and 
that the latter thicken both to the north and south, indicating 
that the anticline was partly formed during the Wellington 
shales period. Whether this Hutchinson anticline is connected 
with the one farther east is yet undetermined, but quite likely 
it is, as the two correspond in position, direction, and nature. 

The character of the sandstone immediately at the contact line 
with the Mississippian limestone is interesting. It seems to be 
somewhat of the nature of a conglomerate, although not mark- 
edly so. It may also be of great economic importance as a 
water-carrier, should it continue to drain the overlying water. 
One of the difficulties feared in connection with mining coal at 
so great a depth is water, which here seems to be artesian in 
character. The Coal Measure formations come to the surface to 
the east of Atchison on higher ground than the mouth of the 
well. This permits a gentle artesian flow, which, for the well, 
had a maximum value of 265 cubic inches per minute. Upon 
striking the coarse sandstone at the base of the Coal Measures 

the flow entirely ceased, implying that the sandstone in some 
way serves as a subdrainage. The eastern outcropping of this 
rock probably is lower than the mouth of the well, so that the 
water pressure is sufficient to force the water eastward through 
this lower channel. Should this be correct, the drainage can 
only be kept up while the pressure is maintained as now pro- 
duced by the column of water in the well. 

The Mississippian limestone at Atchison is wonderfully similar 
to that found nearly 200 miles away, in southwest Missouri and 
southeast Kansas. Here and there all through it the well 
known, interesting and peculiar markings called ''crow-foot" 
by quarrymen may be found. A thin shale or mud parting, 
variable in direction, cuts the limestone in such a way that the 
two walls present interlocking surfaces very like sutures in 
human skull bones or joints of some ammonite shells. The 
analysis appended to the log shows that in composition the 
limestone closely resembles the Missouri rock also. 

* Uin. Bee. Kan. 1896, pL VI. 



IV.— OIL AND 0A8. 



TN the oil and gas region of the state developments during the 
past two years were moderate, but substantial. 

Oil. 

The most notable development in oil production during the 
year was at Chanute. Years ago prospecting was done by the 
city and by those veteran prospectors, Guffey & Galey, but with 
such indifferent success that the field was abandoned. Later 
the city began prospecting, seeking gas principally, and was 
rewarded by finding it in comparative abundance. In 1899 
Mr. I. N. Knapp, of Omaha, attracted by a fair showing of oil 
in two wells drilled by the city, obtained leases and began drill- 
ing. His success was sufficient to allow him to begin shipping 
oil in June, 1900. 

During the latter part of 1901 other companies began opera- 
tions, so that at the present time, May, 1902, a number of 
incorporated stock companies are in the field with large lease- 
holdings and the usual amount of treasury stock for sale. One 
company reports seventeen wells drilled, all of which are oil- 
producers; another company has seven or eight, without a 
failure ; and still others are doing well. Thus far the capacity 
of the new wells has been estimated only, as none of the com- 
panies are yet producing oil, Mr. Knapp being the only one who 
has actually tested wells by producing and marketing the oil. 

An area lying in the southeast part of town is locally known 
as **Gas Ridge," throughout which every well is a producer. 
To the east, in the river valley, other gas wells have been ob* 
tained, and three or four miles to the southwest, on the up- 
lands, what seems to be a distinct gas-field has been developed 
by three wells, each of which is a good producer. 

(50) 
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The oil territory seems to be confined to the river yalle;^ 
east, northeast and north of the city, with present develop- 
ments reaching to the northwest along the river valley, where- 
for a distance of three or four miles oil is known to exist, but 
to what extent future developments alone can determine. 

Mr. Knapp has drilled fifty-one wells, twenty-eight of which 
are now producing oil, and three others are ready to be con- 
nected with the pipe-lines, three are fair gas wells, leaving 
seventeen failures. When we remember that he was prac- 
tically the pioneer prospector, and that his territory was about 
four miles square, this is considered a fair showing. Since the 
productive area has been located, the percentage of failures has 
been much less than the above. 

The following is a log of Knapp well No. 8, which may be 
taken as a fair representative of wells in the river valley. It 
will be noted that the general geology of this field is practically 
the same as that of Neodesha, Coffeyville, and lola. 



Record of an Oil Well (No. 8) at Chanute, Kan. 

By L N. Knapp. 

Drilling commenoed April 3, 1900 ; finished to a depth of 748 feet, and oloeed 
in April 18. July 25 well was shot with 50 quarts of nitio-glyoerine and put to 
producing. In September, 1900, the well was drilled to gas sand and a gas well 
developed, showing six pounds water pressure on open end of five-inoh casing, equal, 
to a daily yield of about 3,000,000 cubic feet. 

Thiekneu of Distance from snrfaoe 

each formation. to bottom of formation. 

17 Soil 17 

6 Gravel 23 

87 Limestone 110 

5 Shale 115 

27 Limestone 142 

2 Shale 144 

16 Limestone 100 

12 Sand 172. 

93 Shale 266 

5 Limestone 270 

10 Sand 280 

40 Shale 320 

15 Limestone 335 

44 Shale 379 

5 Sand 384 
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Thickness of Distanee from sarfaoe 

each formation. to bottom of formation. 

16 Shale 400 

55 Limestone 455 

5 Shale (water) 460 

14 Shale 474 

8 Sand 482 

7 Limestone 520 

181 Shale 701 

21 Sand, making some gas 722 

15 Sand, yielding oil 737 

41 Black shale 778 

6 Sand 784 

14 Gas sand 798 

Casing used as follows: 23 feet of 8^^ inch; 174 feet of 6^ inch (which was 
drawn) ; 604 feet of 5 inch. 

Well produced 208 barrels of oil first month, and 1377 barrels first year; last 
month of year, 91 barrels. 

Handling Oil. Mr. Knapp has installed a plant for pumping 
r^nd handling oil by compressed air. He has built a central 
power-house, in which is a Westinghouse gas-engine and an 
.air-compressor, from which compressed air is conducted to 
all points desired. It is believed this is the second plant in 
America using compressed air to pump oil, the first being at 
Oorsicana, Tex., and a third being in California. 

The power station is a one-story brick building, used both for 
power-house and o£5ce. It shelters a three-cylinder, 11x12 
Westinghouse gas-engine of 85-horse-power capacity, and a 
Rand air compressor, ir'x5"xl6", class D, belt driven, which, 
with 120 revolutions per minute, has a capacity of 210 cubic 
feet free air per minute raised to a pressure of 350 pounds, re- 
quiring from 65 to 70 horse-power to operate it. The excess 
power of the gas-engine over that required for the air-compressor 
is used in part to pump oil from the large tank into the oil-cans, 
and in part for pipe threading and a matter of safety. 

The compressed air is conducted through 2-inch pipes all 
over the oil-field. It is used to blow oil out of the wells, and 
also to run the pumps for pumping oil from the small local 
tanks into the larger tank near the power-house. The arrange- 
ment at each well is the same, and consists of a small oil tank 
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8 feet high and 8 feet in diameter , with a capacity of about 70 
barrels, connected with the well and pump by a system of pipes. 
In drilling a well, an 8-inch casing about 25 feet long is used 
to shut off surface-water. Inside this a 6-inch casing is put 
down 200 feet or more and afterwards withdrawn. Lastly, a 
5-inch casing is put in which goes down 600 feet, and which 
remains as long as the life of the well continues. At the upper 
end of the 5-inch casing a 5-inch T is screwed on, from which 
a 5-inch conduit leads to the tank. Through an opening in the 
top cap the 2-inch air pipe enters, and passes down to the bot- 
tom of the well. When valves are properly opened compressed 
air escapes at the lower end of the 2-inch pipe and literally blows 
the oil out through the 5-iDch pipe and into the tank. The 
tank is placed on a little mound of earth about three feet high, 
partially to guard against damage from flood water, but princi- 
pally to let gravity feed oil from the tank into the pump near 
by. A 2-inch pipe is inserted at the bottom of the tank, which 
leads to a small pump, and ultimately to the large storing tank. 
The pipe carrying compressed air likewise leads to the same 
pump, supplying power for running it. 

Wells producing but 2 or 3 barrels per day are blown once every 
24 hours, while those producing 20 to 30 barrels are blown six 
times every 24 hours, experience having shown that more fre- 
quent blowing does not increase the production. Ordinarily 
the air pressure used is about 300 pounds, but it frequently 
runs down to 250 pounds. A Bristol recording pressure gage 
is used, which automatically produces a continuous record. 

The large central tank is fifty feet in diameter and forty feet 
high, with a capacity of 14,000 barrels. It is situated in the 
angle between the M. K. & T. and the Santa Fe railways. 
Near by, on each line, are the loading racks, where five oil 
cars may be stationed at a time. A 3-inch pipe leads from 
the large tank to each loading tank, and is so arranged that oil 
flows directly from the tank into the car. The tracks of the M. 
K. & T. are on lower ground than the tank, so that loading is 
done by gravity, but those of the Santa Fe are on higher 
ground, loading being done by pumping. 
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* 

The Chanute fields are interesting in a number of ways : 

First. — It is now known to a certainty that the oil- and gas- 
bearing sands are not very uniform, and not continuous oyer 
the entire area. A number of instances are known like the fol- 
lowing : Three wells, 500 feet apart, are in a straight line. 
The two extremes are producers, showing a good amount of oil 
sand ; the middle one, only 500 feet from each of the others, is 
a failure, showing practically no oil sand. In other instances 
the oil sand is entirely missing, but the lower gas sand is pres- 
ent, yielding large quantities of gas, and in two cases no oil or 
gas sand was found at all. 

Second.-^ln the Chanute field, the gas-bearing sands uni- 
formly lie below the oil sands, and are separated from them by 
about forty feet of shale. This is so different from conditions 
previously observed in other oil and gas regions that it is quite 
remarkable. Similar conditions have been reported from other 
Kansas areas, but probably nowhere else in the state are they 
so well shown. Here, in quite a number of instances, a fair 
oil producer has been changed into a gas producer by drilling 
through the forty feet of separating shale. 

Third. — The Chanute field was pronounced a failure by the 
first prospectors, which resulted in the territory lying idle for a 
number of years. It is so spotted that here and there are bar- 
ren areas. Unfortunately, the first few wells were in those 
places. How many other good localities in the state have been 
similarly abandoned cannot be known at present. 

The Prairie Oil and Gas Company, formerly the Forest Oil 
Company, at Neodesha, increase their number of producing 
wells for each year by about 20 percent., with a marked increase 
of oil production in 1901. The Independence Gas Company like- 
wise has some oil-producing wells, as has also Mr. Reyer, in the 
southeast corner of Chautauqua county. The largest producer 
of oil during each of the two years, 1900 and 1901, wAs the 
Prairie Oil Company, of Neodesha, but a number of other com- 
panies produced a considerable amount, particularly Mr. Knapp, 
of Chanute. The increase of production in 1901 was princi- 
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pally due to Mr. Knapp's operations, but the Prairie company 
also had an increase of over 50 per cent., while a number of 
lesser companies sent small amounts into the market. 

The Standard Oil Company's refinery at Neodesha has been 
in successful operation the entire time during the last two years. 
It is a small refinery, handling from 9000 to 11,000 barrels per 
month. It is supplied from Kansas wells and those near by in 
the Indian Territory, particularly near Bartlesyille. 

The company kindly reported the year's transactions to this 
office. In 1900 they handled a little over 106,000 barrels of 
crude petroleum. It seems that the products obtained varied 
slightly, as old wells gave out and new ones come in. In gen- 
eral, however, it may be stated that they obtain about 40 per 
cent, light oils, 50 per cent, fuel oil, and 10 per cent, unac- 
counted for. 

In 1901 their business was a little greater than the year pre- 
vious. They handled about 125,000 barrels crude petroleum, 
which is an increase of nearly 20 per cent, over the business 
done the year previous. 

Table XIII exhibits production of crude petroleum in the 
state from 1889 to 1901, inclusive, with value of same. 



TABLE XIII. 

PRODUCTION OF PETROLEUM IN KANSAS FOR 18W TO 1901, INCLUSIVE. 
Figures for 1880 to 1806, inclasiTO, are tRken from the reports of the U. S. Geoloffical Sarrey. 



Yea«.» 


Barrels. 


Tbab. 


Barrels. 


Price per 
barrel. 


Valae. 


1889 

1890 

1891 

1892 


500 
1,200 
1,400 


1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

Totals.. 


40,000 
44,430 

113,571 
90,000 

1 88,000 
85,215 
91,294 

169,197 


48ct8. 
64 " 
63 '• 
60 " 
12 00 
75cts. 
80 *• 
80 " 


$19,200 00 
28,435 20 
71,549 73 
54,000 00 

176,000 00 
52,167 00 
79,035 20 

135,357 60 


1893 


18,000 


721,707 


67ct8. 


1615,744 73 



* Totals inolade estimated valae, 10820, of the prodaot from 1880 to 1808, which was 21,100 
barrels. 

t Refined oil. 
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Natural Gas. 

The year 1900 witnessed a large increase in the production of 
natural gas. Many new wells were drilled in the vicinity of 
lola, which resulted in extending the gas field further west 
than previously known , and also in showing that the territory 
near La Harpe is more productive than previously had beeti 
considered. In the vicinity of Chanute surprisingly large 
amounts of gas were obtained, wells to the east, south and 
west of the city being productive. Likewise, the continued 
prospecting at Ch^ryvale produced some exceedingly strong 
wells. The Edgar Zinc Company has a number of very satis- 
factory wells, some of which are being used, while others have 
been closed in for future use. The Cherry vale Gas Company 
has carried its prospecting to the east, and has developed some 
strong wells, with a fiowage capacity close to 10,000,000 cubic 
feet per twenty-four hours. Similarly, developments in the 
vicinity of Coffey ville have been satisfactory, showing that, in- 
stead of a diminution of gas, there is in reality a great in- 
crease in available gas, making our fields stronger and better 
than ever before known. 

A remarkably strong gas well was drilled in October, 1901, 
seven miles northwest of Independence. It had an initial pres- 
sure of 425 pounds and a fiowage capacity of about 10,000,000 
cubic feet per twenty-four hours, according to measurements 
made by Mr. McBride, of the Independence Gas Company. 

About two and one-half miles northwest of Caney, in May, 
1901, an unusually strong gas well was drilled, which probably 
is the strongest well in the state. At the depth of 1480 feet a 
gas pressure of 660 pounds per square inch was obtained, with 
a fiowage capacity of between 14,000,000 and 15,000,000 feet 
per twenty-four hours. 

As this is the farthest southwest of any notable gas well so 
far obtained in the state, it becomes all the more interesting. 
Other gas wells are known farther west, in the southeast part 
of Chautauqua county, particularly in the vicinity of Peru. 
The Coal Measures throughout central Montgomery county are 
from 1100 to 1200 feet thick. The Caney well did not pass 
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through them, so that we do not know their exact thickness. at 
Caney. The drillers, however, by comparing the logs of this 
well with that of other wells of the vicinity, think that the Mis- 
sissippian limestone would have been reached within the next 
50 feet. The bottom of the last limestone was at 1090 feet, 
which probably marks the top of the Cherokee shales. This 
gives us 390 feet in the Cherokee shales. If they are 450 feet 
thick at Caney, then the Mississippian limestone would have 
been reached at 1530. The elevation of the mouth of the well 
is about 730 feet above tide, and the distance from Galena, 
where the Mississippian outcrops, is almost exactly seventy 
miles. At Galena the summit of the limestone hills is about 
1050 feet above tide. The bottom of the Caney well is 750 
feet below tide, and the surface of the Mississippian is probably 
50 feet lower down, making a total of 1850 feet for the dip of 
the upper surface of the Mississippian from Galena to Caney, 
or a little over 26 feet to the mile. This is quite interesting, as 
it shows a greater dip than before known in the state. 

The consumption of gas during the year was perhaps more 
than double that of any previous year. It is difficult to make 
a practical calculation of the value of gas consumed. If we use 
the total gross income from gas companies of various cities, we 
find a discrepancy, because prices in different places vary al- 
most 100 per cent. The large smelters and other factories use 
large amounts, but here it is practically impossible to deter- 
mine the actual value of gas consumed. If gas were not cheaper 
than coal the smelters would not exist where they are, and hence 
the gas would not be used. Yet, if the gas consumed has as 
much heating capacity as a given quantity of coal, why should 
it not be given as high a value? These illustrations will serve 
to show how estimates of the total value of gas consumed, made 
by different parties, may vary and yet each be approximately 
correct. 

Still another difficulty arises from the fact that in some locali- 
ties factories own their own gas, and therefore their consump- 
tion does not appear on the books of the gas company, while in 
other cities factories buy their gas directly from the gas com- 
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panies ; so that, in gathering statistics for the total production , 
it is difficult to avoid including certain industries in certain 
places and excluding them in others. 

During the year 1901 a much larger amount of gas was con- 
sumed than during 1900, particularly by the zinc smelters and 
other manufacturing concerns. 

The following may be given as a close approximation for the 
years 1900 and 1901 : 

1900. 1««1. 

Gas sold by city gas compaoies or companies having fran- 
chises in cities $207,096 $253,256 

Zinc smelting 273,000 372,750 

Brick (not included in city reports) 40,000 45,000 

Cement factories and other mills not otherwise included . . . 45,000 60,000 

Farmhouses and small villages not included above 37,600 37,500 

Totals $602,596 $768,506 

The estimate of (37,500 for farmhouses, etc., is based upon 
the following conditions : Different companies owning leases 
on farm lands have the leases made in such a way that a cer- 
tain annual cash payment is to be made, or, if not, a supply of 
gas is to be given to the farmhouses in order to retain the va- 
lidity of leases. This has resulted in all the companies having 
a comparatively large mileage of pipe-lines in rural districts. 
One company, for example, has seventy-five miles, another sev- 
enty miles, etc. Two hundred miles is a low estimate of such 
pipes delivering gas to farmhouses. Also some small villages 
consume a small amount of gas which is not included in the 
above estimate. Adding all these together, the sum total is 
more likely to exceed the |37,500 than to fall below it. 

Table XIV shows the value of natural gas produced in Kan- 
sas from 1889 to 1901, inclusive. The large increase during the 
last three years is due principally to the establishment within 
the state of manufacturing plants. 
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TABI.B XIT. 

SHOWING VALUE OF NATURAL GAB PBODUCBD IN KANSAS FBOM 1888 TO 1901. 
Figures for 1888 to 1806, indnsiTe, are taken from the reports of the U. S. Geological Sarrey. 



Ybab. 


Value. 


YSAX. 


Value. 


1889 


$15,873 

12,000 

5,500 

40,795 

50,000 

86,600 

112,400 

124,750 


1897 


$155,500 
188,840 
257,500 
602,596 
768,506 


1890 


1898 


1891 


1899 


1892 


1900 


1893 


1901 


1804 


• 

Total 


±,o%rx 

1895 


$2,420,866 


1896 





v.— CLAY PRODUCTS. 



TOURING the years 1900 and 1901 there was an increased 
-^ demand for all kinds of brick and other clay goods, due 
largely to the general commercial activity in the state. There 
was a greater increase in the production of brick than of any 
other oDe commodity, although other kinds of clay products felt 
the influence of greater commercial prosperity. The great in 
crease in value of total production for the year 1900 over any 
previous year is due principally to an increase in number of 
brick manufactured. It will be noticed that the total value 
of production for 1900 is more than double that of 1899. The 
increase of 1901 over 1900 is not so marked, but is sufficient 
to show a healthy condition of the business. 

One item of increase for these years is that of burnt clay for 
ballast along the Union Pacific railway. During the summer 
of 1900 this company operated a number of pits along its line 
burning the black gumbo soil in the river valleys to a clay bal- 
last which is now successfully used throughout more than half 
the entire length of the main line of ^that railroad in the state. 
It will be noticed that for each of these years the value of clay 
ballast exceeds (100,000. This is reckoning it at fifty-four cents 
per cubic yard, which is far below the price of crushed stone, 
although the product is almost as good. 

New Plants. 

A number of new plants have been constructed during the 
past two years. At Pittsburg a plant was established during 
1901 for the manufacture of sewer tiles. It uses a shale found 
just southwest of the city limits, and makes an excellent grade 
of tile. Circular, down-draft kilns were employed and slack 
coal used for fuel. 

(60) 
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At Chanute two brick plants have been established, one the 
Chanute Vitrified and Clay Manufacturing Company, located 
about two miles south of the city. This plant began operations 
in July, 1900. Recently it has been purchased by the CoflFey- 
yille Brick Company. A second plant was established during 
1901, known as the Kansas Vitrified Brick Company. The 
plant is located about four miles southwest of town. Each 
plant is being successfully operated. 

At the clay pit southwest of Chanute an interesting series of 
fissures in the shale is exposed, shown in plates II and III. 
Plate II shows the almost horizontal bedding planes of the shale, 
with the fissures near the right-hand end. Plate III shows the 
same fissures, from another photograph. 

A brick plant was established at Neodesha during the sum- 
mer of 1900. The shale it began using, however, carried too 
much lime, and brick of an inferior quality was made. This 
led to moving the plant to the west side of the Verdigris valley, 
near the little town of Sycamore, on the Missouri Pacific rail- 
way line, about six miles north of Independence. The Nesch 
Brick Company, of Pittsburg, are establishing a large plant at 
this point, probably being attracted by the strong gas wells re- 
cently drilled near that place. 

A number of other new brick plants have been erected at dif- 
ferent places throughout the eastern fourth of the state, some 
using coal for fuel and others natural gas. 

It is reported that the Dickey Sewer Pipe Company, of Kan- 
sas City, has made arrangements to establish a large sewer- 
pipe plant at Chanute, but no work has yet been done towards 
the erection of the plant. Table XV exhibits the production 
of clay products in the state from 1882 to 1901, inclusive. If 
the production continues to increase, as it probably will, the 
clay industry will soon be one of the leading industries of the 
state. 
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VI — OTPSUM CEMENT PLASTERS. 



TOURING the years 1900 and 1901 gypsum interests in Kansas 
-^^ witnessed a number of changes. The mill at Mulvane, 
owned and operated by the American Cement Plaster Company, 
did a large business in 1900, but closed during 1901. Other 
changes, mentioned later, likewise took place, so that at the close 
of 1901 the general conditions of business were very different 
from what had previously existed . 

During the year 1900 there was a considerable falling off of 
the total production, with a decided decrease in average price. 
Plaster made from gypsum earth sells higher than that made 
from rock gypsum at Blue Rapids and Hope. The decrease in 
production is principally at the mills using gypsum earth. This 
cuts down the average price by decreasing the output of the 
higher-priced material. 

At Blue Rapids five different kinds of products are marketed, 
as follows : Wall plaster, white-coat finish, molding and dental 
plaster, land plaster, and crushed gypsum rock for mixing with 
Portland cement. 

The company operating at Medicine Lodge for some years 
has declined to report to this office the volume of business 
done. It is known that it manufactures a superior grade of 
plaster, used principally in Eastern cities. But how much it 
makes, and at what price it is sold, could only be approximated 
by making inquiries of the general dealers. This seems hardly 
desirable, and therefore the summaries used do not include that 
plant. 

During the year 1901, a number of changes have taken place 
in the ownership and operation of gypsum mills in Kansas. The 
mill at Mulvane belonging to the American Cement Plaster 
Company was closed the last of June. As the company has 
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large interests at Acme, Tex., the closing of the Mulvane mill 
did not affect the volume of its business. The mill at Dillon* 
formerly belonging to the Salina Cement Plaster Company, was 
closed and torn down. The mill near Solomon, which for a long 
number of years was in operation, using rock gypsum, was closed 
more than a year ago. 

The Samson Cement Company, of Burns, with Mr. G. Heller 
as president, was sold to Mr. A. D. Mackey, of Lawrence, and 
is still 'being operated under the old company name. The Sa- 
lina Cement Plaster Company changed management ; Messrs. 
A. and J. A. Henley, of Lawrence, principal owners of the Ameri- 
can Cement Plaster Company, and Joab Mulvane, of Topeka, 
becoming the principal stockholders. A new board of directors 
was elected in June and the offices of the company moved to 
Lawrence, the business being done practically under the same 
management with the American Cement Plaster Company. 
The mill at Dillon, above referred to, was abandoned before 
this change, so that the Salina Cement Plaster Company thus 
reorganized is still operating its mill at Longford. The Great 
Western Cement Plaster Company, of Blue Rapids, was recently 
bought outright by members of the American Cement Plaster 
Company, and the offices moved to Lawrence, although busi- 
ness is still being done at Blue Rapids under the old firm name. 
The American Cement Plaster Company, both at Longford, 
Kan., and Acme, Tex., use the gypsum earth (gypse erde), 
which makes a brown plaster. With such material, it is neces- 
sary to use plaster of Paris made from rock gypsum for the 
third, or white, coat in plastering. The Blue Rapids mill is 
operated entirely on rock gypsum, so that a white coat material 
can be supplied from this mill to all customers of the company. 
In this way the owners of the American Cement Plaster Com- 
pany have obtained control of the Salina Cement Plaster Com- 
pany and the Great Western Cement Plaster Company, and 
transact the business for the three companies from one office in 
Lawrence. 

During the latter half of the year a new company was organ- 
ized, known as the ^tna Cement Plaster Company. It seems 
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to be a reorganization of the old Aluminite Company. They 
have obtained possession of the grounds and mill of the old 
Aluminite Company, about two and a half miles south of Dillon, 
and have remodeled the mill, changing it to a four-kettle capa- 
city ^ and are now in the market with manufactured plaster. 

The Roman Cement Plaster Company, with offices in Kansas 
City and mills at Springvale, Kan., have been in operation 
irregularly throughout the year. The mills at Hope, Kan., 
likewise have been in operation, but the name of the company 
has been changed to that of the Wymore Cement Plaster Com- 
pany, with offices at Wymore, Neb. This was brought 
about by a Wymore company of jobbers in cements and plasters 
purchasing the plant. 

At the close of the year 1901, therefore, the following com- 
panies were doing business in Kansas : 



NAjn or CoMPAHT. 


IiOCATioir or Omca. 


Location or Mills. 


A merican Cement Plaster Go 

Salina Cement Plaster Co 


Lawrence, Kan. 

(( (1 

t( « 
Blue Rapids, Kan. 

(t it •( 

Wymore, Neb. 
Kansas City, Mo. 
Burns, Kan. 
Kansas City, Mo. 


Acme, Tex. 
Longford, Kan. 
Blue Rapids, Kan, 

(t t< ti 
tt (( (( 

Hope, Kan. 
Dillon, Kan. 


Great Western Cement Plaster Co. . 

Blue Rapids Cement Plaster Co 

Blue Valley Cement Plaster Co 

Wymore Cement Plaster Co 

i^tna Cement Plaster Co 


Samson Cement Plaster Co 

Roman Cement Plaster Co 


Bums, Kan. 
Springvale, Kan. 





Table XVI exhibits the total production of gypsum products 
for Kansas and value of same from 1889 to 1901, inclusive. 
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TABLE XTI. 

SHOWING AMOUNT AND VALUE OF GYPSUH PRODUCED IN KANSAS FBOM 

1888 TO 1901,* inclnsive. 



Ybab. 


Ootpat 

in tons 

(2000 poands). 


Average 

price 
per ton. 


Valae 
of output 


• 1889 


17,332 
20,250 
40.217 
41,016 
43,631 
64,889 
72,947 
49,435 
50,045 
39,776 
61,103 
56,112 
49,217 


15 44 

3 58 

4 01 
4 76 
4 16 

4 65 
3 74 

3 00 

5 05 
326 

4 30 
4 35 
4 25 


$94,235 
72,457 
161,322 
195,197 
181,599 
301,884 
272,531 
148,371 
252,811 
129,652 
262,743 
244,611 
209,172 


1890 


1891 


1892 


1893 


1894 


1895 


1896 


1897 


1898 


1899 


1900 


1901 


TotalB 


605,970 


14 20 


$2,526,585 



^Ficares from 1888 to 1886, inclusive, are taken from the reports of the United States Geo- 
logical survey. 



VII.— HTDBAULIG AND PORTLAND CEMENT 



npHE only manufacturers of hydraulic cement in the state are 
the two at Fort Scott, reports for which have appeared at 
different times in the earlier Reports of this Survey. They are 
the Kansas City & Fort Scott Cement Company, with offices 
in Kansas City, and the Fort Scott Hydraulic Cement Com- 
pany. Their annual output is fairly constant, ranging from 
125,000 to 160,000 barrels per year. The price of the com- 
modity likewise is almost constant, being about forty cents per 
barrel at the factories. Since the lola Portland cement factory 
began operation, the tendency in the West is to use Portland ce- 
ment in many industries which previously had used Fort Scott 
or Louisville hydraulic cement. This has cut down the pro- 
duction of the Fort Scott factories. 

Table XVII exhibits production of hydraulic cement in the 
state for the years 1900 and 1901, and also the total production 
since 1888. 

Portland Cement. 

The large Portland cement factory mentioned in our 1899 re- 
port was completed and began operations during the early sum- 
mer of 1900. The plant is situated just south of the city of 
lola, and rests directly on the lola limestone, which material, 
when properly mixed with shale from the overlying beds, con- 
stitutes the material from which cement is made. 

Plate VI is a reproduction of a photograph of the plant, taken 
during the autumn of 1901. It does not very well represent the 
general outside appearance of the plant, although it may serve 
to assist the reader in following a verbal description. The 
plant consists at present of three individual parts, each of 
which might be spoken of as a plant by itself, as each is a 
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duplicate of the others. During the year 1902 large improve- 
ments are contemplated, which will greatly increase the present 
capacity. This enlargement, it is understood, will consist of 
a reduplication of the individual plants shown in the plate. 
A view was taken with a camera pointing a little north of 
east, so that the western side of the buildings is exhibited. 
The long, narrow building in front is the storeroom, having a 
capacity sufficient to store several months' production. Beyond 
the storeroom, beginning on the left, is section 1, a long, 
narrow structure, trending east and west. Next to the right, 
with the roof barely showing above the storeroom , is a build- 
ing used for shop and workroom, for repairs, etc., the one 
building serving the entire plant. Still further to the right is 
section 2, and just south of it section 3. Across the drive- 
way to the right stands the two-story frame building used for 
offices. 

Let us begin at the east end of section 1. Here we find a 
Gates crusher of the largest size, set so that the mouth is on a 
level with the earth floor. The limestone and shale are hauled 
into the building and dumped on the floor beside the crusher, 
into which they are easily shoveled. The two materials are 
put in together in about the proper proportions for cement- 
making. From the crusher the material is carried by machinery 
to the pulverizing station, a little to the west in the build- 
ing, where it is ground to a fine powder. From here it is 
carried to a large steel tank, a number of which are placed in a 
north and south row reaching entirely across the plant. In 
these tanks the material is mixed with the proper amount of 
water and thoroughly agitated, giving it a consistency about 
like thick, rich cream, after which it is called "slurry." A large 
pipe passes in front of the line of slurry tanks with which each 
tank is connected. This makes it possible to draw slurry from 
any one of the tanks or from any number of them at a time. 

After a slurry tank is almost filled, and the material thor- 
oughly agitated, a sample of it is withdrawn for analysis, and 
a proper amount of limestone or shale is added to bring the 
slurry to the right chemical composition. While the tank in 
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• 
question is being filled and adjusted, slurry from other tanks 

is drawn out for use. 

Immediately west of the slurry tanks are located the "rota- 
ries," or revolving furnaces. A rotary is a long, slender, steel 
tube, resembling, in general appearance, a steel water-tower 
lying on its side. Those at lola are seventy-two feet long, and 
have a diameter in the clear of six feet inside, and have a fire- 
brick lining of about twelve inches thick, which would give the 
steel cylinder a diameter of about eight feet. Each cylinder is 
mounted on bearings, so that the west end is slightly lower 
than the east. When the furnace is in blast it is given a slow 
rotary motion, by means of cog-gearing working on the outside 
of the furnace. 

A short slurry pipe, passing through at right angles to the 
long pipe already mentioned, carries slurry into the eastern or 
higher end of the rotary. This liquid material runs into the 
upper end of the rotary, soon has all of the water driven off, 
and by the time it has reached the lower end, seventy-two feet 
away, is completely fused. The flow of slurry is regulated so 
that the fused mass at the lower end of the rotary forms itself 
into globules or little balls about an inch in diameter, which 
roll out onto the floor at the west end, from which place they 
are elevated while still hot and carried to the pulverizers still 
farther west. 

The fuel, which is natural gas, is driven into the lower or 
western end of the rotary, and the immense blaze reaches al- 
most entirely through the furnace. The greatest heat in the 
furnace is near the lower end. In this way, as the slurry 
enters the upper end and flows down to the lower, it is grad- 
ually brought to an increasing temperature, until fusion is ef- 
fected at the lower end. 

After fusion into little balls the material is called "clinker.'' 
It is carried westward in the factorv and delivered to a Griffith 
pulverizer, which machine pulverizes it almost to an impal- 
pable powder. From here it is carried across the open space to 
the wareroom, where it is put into bags for shipment. 

The machinery of the plant is operated by a Westinghouse 
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gas-engine. Plate VII is made from a photograph representing 
an end view of a 300-horse-power engine. The entire plant is 
lighted by electricity generated in the plant. 

The limestone used is the lola limestone, so frequently referred 
to in reports of this Survey. Here at the plant it lies immediately 
at the surface, so that operations had to begin by working a pit 
downward into the limestone, which is almost a solid mass 
forty feet in thickness. Plate VIII is made from a photograph 
showing masses of the limestone blasted out ready for using. 
A short distance west of the plant stands a large, almost cir- 
cular mound capped by a thin limestone, which overlies a shale 
bed forty or fifty feet in thickness. This supplies shale for 
the cement. It is carted to the plant by horse power and 
mixed in with the limestone, as already mentioned, before pass- 
ing through the Gates crusher. Experience has shown about 
what proportion of the limestone and shale is desired, so that 
they are delivered to the crusher in about this ratio. 

It is now generally understood that the Portland cement 
made at lola compares very favorably with that made elsewhere 
in America and that imported from England and Germany. It 
is used very extensively by all Western railroad engineers and 
Western architects for constructing purposes, and has already 
established a market throughout almost all the great West, and 
shipments are reported to have been made to points as far away 
as South America. 
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TABLE XVII. 

SHOWING AMOUNT AND VALUE OF HYDRAULIC CEMBNT PRODUCED IN KANSAS 

FROM 1888 TO 1901, INCLUSIVE. 

The figures from 1888 to 1896, inclaaive, are bawd npoa the reports given by the U. S. 

Geological Surrey. 



Ybax. 



1888 .... 

1889 . . . . 

1890 . . . . 

1891 ... . 
1892*... 
1893 . . . . 
1894.... 
1896 . . . . 

1896 . . . . 

1897 . . . . 

1898 . . . . 

1899 . . . . 

1900 . . . . 

1901 . . . . 

Totals 



Barrels. 



40,000 
150,000 
150,000 
140,000 
110,000 
60,000 
50,000 
140,000 
125,567 
160,000 
160,000 
140,000 
127,339 
131.372 



1,684,278 



Price per 
barrel. 



75cte. 

70 

70 

69 

69 

35 

50 

40 

40 

40 

38 

45 

40 

43 



52ct8. 



Value 
of output. 



$30,000 
106,000 
105,000 
97,400 
77,000 
21,000 
25,000 
56,000 
50,226 
64,000 
60,800 
63,000 
50,333 
56,490 



1891,289 



* Includes Kansas City, Mo, 
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VIII.— BUILDma AND OTHER STONE. ^ 



npHE past biennium has been a prosperous period for the stone 
industry, which is largely due to the great improvement of 
road-beds made by the different railroad companies. New cul- 
verts have been put in, which have required a large amount of 
dimension stone, and an unusually large quantity of broken 
rock has been used for ballast. Rough stone for riprapping 
has also been in great demand. The various towns and cities 
of eastern Kansas have used large quantities of flagging stone 
for building walks, and, likewise, an unusually large amount of 
stone for curbing, where streets have been paved with brick. 
The general prosperity of the country has also resulted in more 
large buildings being constructed than usual, which has con- 
sumed the best quality of dimension stone, and thousands of 
small buildings have used ordinary stone for foundations. 

In the central part of the state stone fence-posts are used 
to a great extent. Never before in our history have so many 
fences been built using stone fence-posts. A strip of country 
about twenty miles wide, reaching from the north side of the 
state to the Arkansas river, passing through Osborne, Russell and 
Rush counties, is the great fence-post area. A limestone belong- 
ing to the Benton formation of the Cretaceous is the stone used. 
It is easily split into long prismatic posts, and is soft enough 
so that notches are cut at the edges or holes drilled through 
the posts. The posts are quarried and hauled to the fence 
lines, sometimes being transported from twelve to fifteen miles. 
They are set in the ground the same as wooden fence-posts, but 
usually about thirty to thirty-three feet apart, making from 160 
to 175 per mile. Their market value is about twenty-five cents 
each, delivered at the fence line, and when once in place make 
a permanent post, which will probably last for hundreds of 
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years. It is difficult, in fact impossible, to gather accurate 

statistics regarding the value of such posts for the past two 

years. Any one familiar with the country, however, can see 

such a great change in the amount of fencing used, that he 

would readily admit many thousand dollars' worth 'of stone 
have been used in this way each year. 

Almost all of the stone used in Kansas is limestone. The 
famous Cottonwood limestone still ranks far ahead of any other 
in production. A line of quarries reaching two- thirds of the 
way across the state, from the north side southward to beyond 
the Cottonwood river, represents exposures of this limestone. 
Quite likely more than half of the total production of the di- 
mension stone of the state comes from this limestone. The 
largest individual item in value specified by use is broken stone 
used for ballast. This, of course, may be obtained from any 
limestone ledge conveniently located. But first-class dimen- 
sion stone outside of the Cottonwood stone horizon is not ex- 
tensively produced, excepting from the softer, less desirable, 
Permian limestone. 

Table XVIII exhibits the total stone production of the state 
from 1880 to 1901, inclusive. 



TABLE XVIII. 

SHOWING VALUE OF BUILDING STONE PRODUCED IN KANSAS FROIf 1688 TO 1901. 

FUrnres for 1880 to 1886, inclosive, are taken from the reports of the United States 

Geological Sarrey. 



Ybab. 



1880... 
1888*... 
1889.... 
1890.... 
1891.... 
1892.... 
1893.... 
1894.... 
1895.... 
1896... 
1897.... 
1896.... 
1899.... 
1900... 
1901.... 

Totals 



Sandstone. 



111,000 

1,000 

149,289 

149,289 

80,000 

70,000 

24,761 

30,265 

93,394 

18,804 

23,180 

25,000 

23,500 

31,750 

33,275 



$764,507 



Limestone. 



1131,570 
144,000 
478,822 
478,822 
300,000 
310,000 
176,173 
241,039 
316,688 
158,112 
173,000 
180,000 
550,000 
455,866 
495,872 



$4,588,964 



Grand totals. 



1142,570 
145,570 
628.111 
628,111 
380,000 
380,000 
199,934 
271,304 
410,082 
176,916 
196,180 
205,000 
573,500 
487,616 
529,157 



15,354,051 



^Reports for 1888 inelnde only (for sandstone) the production from Ritchie ; and ( for lime- 
stone) the production from Winfield, Florence, Augusta, and Oketo. 






Et.— SALT. 



npHE salt industry passed through a number of rather inter- 
"^ esting variations in 1900 and 1901. During the second 
half of 1900 prices advanced very unusually, reaching as high 
as eighty-five cents per barrel. Such unusually high prices in- 
duced other companies to begin the manufacture of salt, which 
was followed by a fall in the price, and that in turn by a cur- 
tailment of output for 1901. The old mines at Kingman were 
reopened and successfully operated during 1901. 

A new company erected a salt plant and began operations at 
Anthony the same year. 

At Hutchinson two salt companies were organized, the Hutch- 
inson Salt Company and the Carey Salt Company. These two 
plants began operation about the middle of the year 1901. The 
Pure Salt Company uses the old-fashioned pans, which admit 
the flame to come in contact with the bottom of the pan and 
evaporate the brine by direct application of heat. 

The Carey Salt Company built a plant new in some respects. 
The plant consists of three pans, with a daily capacity of 100 
barrels each. The pans are made of lola cement, and are 
heated by steam -pipes. A floor or bed of cinders was first con- 
structed, on which the cement pans were built. Each pan is 
136 feet long, 14 feet wide, and a little over 2 feet high. The 
heating plant for each pan consists of ten strings of two*and- 
one-half-inch steam-pipes, lying lengthwise of the pan. Fresh 
brine is admitted from a pipe at the rear end of the pan and is 
controlled in quantity of flow by a valve, so that the level of 
the brine remains the same in the pan at all times. Salt is 
raked out at the front end and dropped into a long, narrow 
trough passing in front of all the pans, from which trough it is 
raked to an elevator and conveyed to cars running on a railway- 
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track, and finally delivered by the cars to the storeroom. The 
packing-room is 165 feet long, 52 feet wide, and 14 feet high, 
and will hold 20,000 barrels of salt. 

The use of Portland cement for the manufacture of evaporat- 
ing pans is new, and will be watched with considerable inter- 
est. If the brine has no chemical action on it with continued 
use, and if the walls do not check, so as to cause leaks, it may 
prove to be a valuable innovation. It will avoid all iron-rust 
stains from the pans, which in some instances are troublesome. 
It may be more economical in fuel than other pans, as the ce- 
ment pans are such poor conductors of heat. The experiment 
will be watched with interest. 

The Carey salt plant is operated in connection with an ice 
plant. Fresh steam from the boilers is first used at the ice plant 
in propelling large engines, and the exhaust steam from the 
engines is conducted through pipes into the salt plant. It is 
claimed by the operators that this is also a great saving of fuel. 
Table XIX exhibits the output and value of salt in Kansas from 
1888 to 1901, inclusive. 



TABLE XIX. 

SHOWING AMOUNT AND VALUE OF KANSAS SALT PRODUCTION FBOM 1888 TO 

1901» INCLUSIVE. 

Statistics for 1888 to 1901, inclnsive, from United States (Jeoloffical Sarrey reports. 



Ybax. 


Barrels. 


Ayera«e 
price. 


Valae. 


1888 


155.000 

450,000 

882»666 

856,536 

1,480,100 

1,277,180 

1,382,409 

1,341,617 

1.347,793 

1,224,980 

1,810,809 

2,172,000 

1,679,956 

1,271,015 


11.219 
.45 
.45 
.357 
.523 
.369 
.383 
.36 
.31 
.34 
.27 
.35 
.65 
.60 


$189,000 00 
202,500 00 

397.199 00 
304,775 00 
773,989 00 
471,543 00 
529,392 00 
483,701 00 
519,475 00 
417,626 94 
489,454 23 

760.200 00 
1,091,971 40 

762,609 00 


1889 


1890 


1891 


1892 


1893... 


1894 

1895 


1896 


1897 


1898 


1899* 


1900 


1901 


Totals 


17,331,061 


10.474 


17,393.435 57 



" * Cooperage in 1899 is reported at aboot twenty-six cents a barrel, and in other years at pro- 
portional rates, which shonid be added to above totals to give a correct idea of the magnitude 
of the salt industry. 
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